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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms, Inc. in the publication of complete dis- 
sertation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will be 
found an indication of the number of pages in the original typescript and the Library of Congress 
card number. In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


Beginning this year, only Library of Congress numbers will be used to identify the dissertations 
published in Dissertation Abstracts. This will eventually eliminate our present use of a Publication 
Number for each dissertation. The issue for March of 1958 (Voi. XVIII, No. 3) will have some of 
the first of these. We will continue to use Library of Congress numbers along with Publication 
Numbers until all of the theses up to Publication Number 25,500 have been published. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index is included. 


COMPLETE DISSERTATIONS IN PRINTED FORM 


With the installation of a Xerographic processor University Microfilms, Inc. is able to offer Xerox 
prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doctoral dis- 
sertations from graduate schools participating in the publication of dissertations on microfilm. 


The rate is four cents per page, with a minimum charge of $2.00 for each dissertation. This 
amazingly low cost for non-edition printed materials is made possible by the extreme speed of 
Xerography. 


Prints will ordinarily be furnished in roll form. The separate pages may be cut apart by the 
purchaser. For an additional charge of $1.00, we will cut the pages apart and bind them with a dur- 
able paper cover, Please specify in ordering whether we are to cut and bind the dissertations. 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertations will be furnished as Xerographic prints. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 
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Til XII XVII *) 
XII XVII 6 
ce XII XVII 7 
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XII XVI 12 
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XVII 3 


A microfilm of volumes 1-17 can also be 
supplied at the following prices: 


VOLS. PRICE 

1- 5 (complete) $10.00 
6-10 (complete) 30.00 
11-13 (ea. vol.) 12.00 
14-17 (ea. vol.) 20.00 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues with no annual index: $20.00 
in the United States; $22.00 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $25.50; c. the Index to American Doctoral Dissertations alone, 
bound in hard covers: $8.00. Application for second-class mail privileges 
is pending at Ann Arbor, Michigan. a 
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AGRICULTURE, GENERAL 


AN ANALYSIS OF SELECTED PROGRAM PLANNING 
PRINCIPLES OF THE ADULT PROGRAMS OF 
VOCATIONAL AGRICULTURE AND 
COOPERATIVE EXTENSION 


(L. C. Card No. Mic 58-1888) 
Patrick Gerald Boyle, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Waiter T. Bjoraker 


PURPOSE: The general objectives were as follows: (1) To 


identify and compare the degrees of acceptance of a set of 
program planning principles among various groups of 
people concerned with the adult programs in vocational ag- 
riculture and cooperative extension, (2) To identify and 
compare the kinds of implementing procedures used by the 
various groups in utilizing the program planning principles. 
METHOD: The procedures followed were: (1) A compre- 
hensive review of the available literature in this and re- 
lated areas was made in order to identify a set of program 
planning principles and implementing procedures; (2) A 
survey among various groups of vocational agriculture and 
cooperative extension personnel was made for the purpose 
of collecting information about the selected set of program 
planning principles. Each of the individuals participating 
in the study completed a questionnaire which identified | 
their judgments regarding (a) extent of utilization, (b) de- 
gree of helpfulness, (c) level of importance, and (d) effec- 
tive implementing procedures for each of the selected pro- 
gram planning principles; (3) The following three analyses 
were completed: (a) Mean value ratings for each charac- 
teristic of each program planning principle were deter- 
mined, (b) The F-test in the analysis of variance was used 
to determine the over-all differences in the expressed 
judgments of the various groups, (c) Student’s “t” was used 
to determine the exact groups in which differences existed. 
FINDINGS: There were eleven program planning princi- 
ples and 136 procedures upon which data were collected. 
Of this total, five principles showed significant differences 
on one or more of the items - - importance, helpfulness, 
and utilization. Sixty-nine of the suggested procedures for 
implementing the eleven principles showed differences 
which were significant. Following are the specific findings 
for each principle. Over-All Objectives of the Agency are 
Considered: This principle was not accepted by all the 
groups studied. The state level groups felt it should be 
utilized in the planning process more often than the county 
and high school groups indicated that they were using it. 
Educational Needs of the Potential Program Participants 
are Considered: This principle was rated relatively high 
by all the professional personnel. Interests of the Entire 
Community are Considered: The personnel studied indi- 
cated that this principle was important and helpful in pro- 
gram planning. Suggested procedures received low ratings. 
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A Wide Range of Resources are Given Consideration: The 
information collected showed low ratings for the items 
utilization, helpfulness and importance. Many of the sug- 
gested procedures showed significant differences. The 
Planning Group Includes Local Citizens Who are Potential 
Participants: This principle was not accepted by all the 
groups studied. Information collected on the suggested 
procedures revealed many differences. Democratic Proc- 
esses are Used Wherever Possible: The information col- 
lected on this principle indicated that it was not accepted 
by all the groups studied. Various Methods Which Might 
be Used in Reaching the Objectives are Explored in the 
Planning: This principle was accepted. The Program 
Planning Process is Continuous: All the professional 
groups studied accepted this principle. The Program 
Planning is Flexible: This principle was accepted. Pro- 
visions are Made for Appraisal and/or Evaluation of the 
Program: The information collected on this principle re- 
vealed many differences, The Planning Group Coordinates 
Its Activities With Those of Other Adult Educational Agen- 
cies: This principle was not accepted by all the profes- 
sional groups studied. 244 pages. $3.15. 
























































FROZEN FOODS WITH SPECIAL REFERENCE TO 
CONSUMER USE IN COLUMBUS, OHIO 


(L. C. Card No. Mic 58-2056) 


Shih An Chien, Ph.D. 
The Ohio State University, 1957 


The frozen foods industry is no longer in its infancy 
although it is still in a period of rapid expansion. The im- 
pact of the development of frozen foods on the social and 
economic life of America is important. Consumer demand 
is a powerful force which will determine ‘the future of this 
industry. A general application of information about con- 
sumer attitudes toward products can serve as a guide in 
product development. 

Preferences of consumers for fresh, frozen, or canned 
foods, some of the reasons they like or dislike frozen 
foods, and the effect of other factors related to the use of 
frozen foods were the subject of the dissertation. 

Questionnaires were mailed to a selected group of fami- 
lies in metropolitan Columbus and its suburban areas; of 
these, 34.4 per cent were returned. This analysis is based 
on information from the respondents. 

The majority of the respondents who had used frozen 
foods indicated that they were satisfactory in general. The 
most common advantages reported were good flavor, ease 
of preparation, and convenience. Nearly two-fifths of the 
frozen food users expressed the intention of using more 
frozen foods in the next five years. Thirty-two per cent 
of the users indicated that they had criticisms about frozen 
foods. A large percentage of these were consumers in the 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 
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high-income bracket. The most frequent complaints re- 
ported concerned unsatisfactory quality, high cost, and un- 
satisfactory flavor. Low quality apparently hurt consumer 
confidence in frozen foods. A small but significant per 
cent (13.3) of frozen food users indicated that they had 
stopped purchasing certain brands because of low quality. 
In general, respondents were satisfied with the frozen 
foods displays in grocery stores. 

Fresh meat, fruit, and poultry were preferred to their 
frozen: equivalents. About two-thirds of the respondents 
prefer fresh vegetables to frozen vegetables. The number 
of families that preferred fresh fish and fresh juice was 
slightly higher than the number of families that preferred 
frozen. Most respondents ranked fresh food as their first 
preference, followed by frozen food as second choice, and 
canned food as third. 

Income appeared to have an insignificant and irregular 
relation to the willingness to pay premium prices for 
frozen food which exceeded the prices for fresh or canned 
food. In general, more respondents expressed willingness 
to pay premium prices for frozen food rather than use 
canned food than were willing to pay premium prices for 
frozen food rather than use fresh food. 

There was some association of the amount of frozen 
foods purchased with socio-economic characteristics. 
High-income families and urban families purchased more 
frozen foods than low-income families and rural families. 
Households with working wives purchased far more frozen 
foods than those in which wives were not employed. 

Income level was found to be directly related to owner- 
ship of home cold-storage facilities. A high percentage of 
high-income families reported owning home freezers, and 
there was a larger proportion of families using ordinary 
refrigerators in the low income groups. It was found that 
there was no high relationship between ownership of home 
storage facilities and the amount of frozen food purchased. 
A larger proportion of home-freezer owners tended to 
purchase frozen food occasionally, whereas a larger per- 
centage of users of ordinary refrigerator reported buying 
frozen foods weekly. | 176 pages. $2.30. 


COMPARATIVE PERFORMANCE OF PUREBRED 
AND CROSSBRED SWINE ON PENNSYLVANIA FARMS 


(L. C. Card No. Mic 58-2182) 


Estel Herman Cobb, Ph.D. 
Iowa State College, 1958 


Supervisor: Dr. L. N. Hazel 


Inbred boars from seven lines, developed at the Agri- 
cultural Research Center, Beltsville, Maryland, were top- 
crossed on purebreds on Pennsylvania farms to obtain in- 
formation on the general combining ability of the seven in- 
bred lines when used in topcrosses. Information was also 
obtained on the value of topcross females in swine pro- 
duction. 

In 1950 and 1951 records were available on 461 pure- 
bred and topcross litters at birth and weaning, on 1051 
purebred and topcross pigs in the feedlot, and on 959 car- 
casses from purebred and topcross pigs. The topcross 
progeny were sired by boars from seven inbred lines and 





were out of purebred gilts of four breeds. In 1953 pure- 
bred, backcross, and three-strain cross matings were 
compared. Backcross litters were out of topcross gilts 
and sired by purebred boars. The three-strain cross 
progeny were out of topcross gilts and sired by Landrace- 
Hampshire (Montana No. 1) boars. 

The topcross litters averaged 25.6 pounds heavier at 
weaning than the purebred litters, largely because of the 
heavier topcross pigs rather than because of larger size of 
litter. The topcross pigs were 20.4 pounds heavier than 
the purebreds at 140 days of age and gained 0.14 pounds 
more per day from weaning to slaughter. These differ- 
ences were highly significant. 

The carcasses from the topcross pigs were not signifi- 
cantly different from those of the purebreds except in 
length of carcass. The carcasses of the topcross pigs 
were 21.6 mms. longer than those from the purebreds. 

Highly significant differences between the topcross 
groups for 140-day weight, daily gain, and certain carcass 
characteristics indicated that the lines differed in the way 
they combined with the purebreds. 

In 1953 the differences between mating systems for 
number farrowed, number weaned, weaning weight of the 
litter, 140-day weight, and daily gain were highly signifi- 
cant. Purebred, backcross, and three-strain cross litters 
had 7.6, 10.0 and 9.5 pigs, respectively, at birth and 5.3, 
8.0, 7.8 pigs at weaning. The weaning weight of the litters 
averaged 118, 239, and 226 pounds, respectively. The 
superior performance of the backcross and three-strain 
cross litters was considered evidence of hybrid vigor in 
the topcross females which were their dams. Purebred, 
backcross, and three-strain cross pigs weighed 102, 120, 
121 pounds at 140 days of age and gained 1.13, 1.22, and 
1.21 pounds per day, respectively. 

Differences between mating systems were not signifi- 
cant for yields of bacon and of fat cuts. Real differences 
between the mating systems were found for length of car- 
cass, percent of lean cuts, and average backfat thickness. 
The backcross and three-strain cross carcasses had 2.4 
mms. thinner backfat and 1.1 and 0.6 percentage points 
more of lean cuts than the purebreds. Carcasses from 
backcross and three-strain cross pigs were 16.1 and 26.2 
mms. longer than those from the purebreds. 

121 pages. $2.00. 


AN ANALYSIS OF CAPITAL USE ON 
OWNER-OPERATED FARMS IN THE LOWER 
PIEDMONT AREA OF GEORGIA 


(L. C. Card No. Mic 58-1702) 


John Thomas Harris, Ph.D. 
University of Illinois, 1958 


Economic forces affecting the success of farm busi- 
nesses in the Lower Piedmont of Georgia have changed 
substantially in the last two decades. The market for cot- 
ton, once the principal source of income and employment, 
has shrunk, the farm labor force has declined, and labor 
has become more costly. With growing industries provid- 
ing more nonfarm employment and income inthe area, ex- 
panding markets for livestock and livestock products have 
become increasingly important. A decline in share-cropping 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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and other shifts in the institutional environment of the 
area’s agriculture also have encouraged farmers to re- 
organize their resources. 

Some farmers responded to the changed economic and 
institutional environment by increasing the use of capital. 
Tractors replaced mules as a source of power and ma- 
chinery replaced hand labor on many farms. Frequently, 
the addition of machinery enabled the farmer to increase 
the production of feed and forage. As a result, opportuni- 
ties for adding or expanding livestock enterprises became 
greater. 

Despite apparent advantages of shifting to a higher- 
capital-use type of farming, many are still crop-mule 
farmers. One reason why some are reluctant to make such 
shifts is the uncertainty of the results. An analysis of the 
business records of 200 farmers, including dairy, poultry, 
beef, crop-tractor, and crop-mule farmers, provides in- 
formation that is helpful to other farmers in profitably ad- 
justing their businesses. 

The analysis indicates that livestock farmers generally 
earn better incomes than crop farmers. Returns were 
higher on livestock farms, both in terms of the rate of re- 
turn on capital and the returns to family labor for each 
man equivalent of labor available. The exception was beef 
farms. Returns on beef farms were adversely affected by 
sharp price declines in the year of the study, but it ap- 
peared that low beef yields per acre rather than unfavor- 
able prices caused the low incomes. 

Some suggestions on how to efficiently utilize resources 
in the different types of enterprises were also obtained 
from the analysis. The capacity of crop-mule farms to 
absorb capital is substantially lower than that of other 
farms. Crop-mule farms with the best incomes were in 
the lowest working capital investment group, those with 
average working capital investments of 31 dollars per till- 
able acre. Conversely, the highest income earning group 
of dairy farms had average working capital investments of 
86 dollars per tillable acre. Crop-tractor farms with 
larger proportions of their working capital in livestock 
earned more favorable incomes than those with a larger 
share of their working capital in machinery and current 
expenses. At the same time, beef farms with larger pro- 
portions of their tillable acreage in crops earned better 
incomes than other beef farms. This suggests that crop- 
tractor and beef farms should be joint operations with beef 
cattle taking a secondary position and with feed and forage 
production furnishing supplementary uses for labor and 
machinery. 

Increased efficiency of labor use was a primary factor 
in improving incomes on livestock farms. Crop-mule 
farms utilized only one-half the labor available for farm 
work. Dairy and poultry farms, however, fully utilized 
the available labor. Other types of farms utilized labor 
less efficiently than dairy farms, but more so than crop- 
mule farms. The high amount of leisure time thus was 
costly in terms of income that could have been earned with 
other types of farm organization. 

Farmers who reorganize their resources to include 
additional machinery and livestock apparently are meeting 
new economic conditions advantageously. Furthermore, 
use of larger amounts of capital in association with land 
and labor in Lower Piedmont agriculture apparently will 
increase labor productivity and income. 

193 pages. $2.55. 





AN ANALYSIS OF FACTORS INFLUENCING SOFT 
RED WINTER WHEAT PRODUCTION 


(L. C. Card No. Mic 58-2092) 


Heung Keun Oh, Ph.D. 
The Ohio State University, 1957 


The study attempts (1) to observe the trend of produc- 
tion, acreage, and yield of soft red winter wheat in the 
state of Ohio and some of the leading soft red winter 
wheat-producing states, (2) to determine the effect of se- 
lected economic variables on seeded acreage of soft red 
winter wheat in Ohio, and (3) to determine the effect of 
weather on the yield of soft red winter wheat in Ohio. The 
least-square estimates of calculated parameters indicate 
the results for the current seeded acreage of wheat in 
Ohio, the seeded acreage of wheat for a preceding year, 
the price ratio of wheat to soybeans, of wheat to corn, and 
of soybeans to corn, and the seeded acreage of corn in the 
spring. These factors determine in large part the varia- 
tion of soft red winter wheat acreage in Ohio. For the 
yield of wheat, the following physical variables seem to be 
critical for selected counties: (1) October temperature 
for Wood County, (2) November and December rainfall and 
October temperature for Franklin County, and (3) rainfall 
from November to April for Wayne County. 

The correlation of rainfall and adjusted yields in Wayne 
and Wood County was significant for the period January to 
April, while in Franklin County it was not. The simple 
correlation in which October temperature and yield were 
used was significant for each county (Wood, Franklin, and 
Wayne). The simple correlation for snowfall and yield 
shows that the November and December snowfall is highly 
associated with yields in Franklin County. No significant 
correlations for Wood and Wayne Counties were obtained. 

In order to get a precise indication of the accuracy of 
the forecasts, the ratio of expected acreage to actual acre- 
age and the difference between expected and actual yields 
of wheat were shown. 

The best forecasts for the current seeded acreage of 
wheat in Ohio were obtained when the following pertinent 
independent variables were included: (1) price ratio of 
wheat to soybeans, (2) price ratio of wheat to corn, (3) 
corn acreage, (4) price ratio of soybeans to corn, and (5) 
time. Approximately 84 per cent of the variations in the 
current seeded acreage of wheat in Ohio is explained on 
the basis of these variables. A comparison shows that the 
actual and estimated acreage ranges from 14 per cent be- 
low to 14 per cent above the estimated figure, with an 
average error of 4.78 per cent. The years included in 
this analysis were 1939 to 1952. 

The determination of coefficients indicates that ap- 
proximately 40.07 per cent of the variation in yield for 
Franklin County is accounted for by the selected explana- 
tory weather variables considered. In Wood County 41.17 
per cent of the variation is accounted for by selected vari- 
ables, and in Wayne County 56.95 per cent. The results of 
forecasts of yields are as follows: (1) For Franklin 
County, it was found that the actual yields ranged from 
6.35 bushels per acre below the estimated yield to 8.95 
bushels per acre above it, with an average error of 2.52 
bushels per acre. (2) Wood County showed ranges from 
7.17 bushels per acre below to 6.70 bushels per acre 
above the estimate, with an average error of 2.84 bushels 
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per acre. (3) For Wayne County the actual yields ranged 
from 6.19 bushels per acre below to 6.42 bushels per acre 
above the estimated yields, with an average error of 2.32 
bushels per acre. The time period included in the analysis 
was 1919 to 1956. 158 pages. $2.10. 


THE USE OF TRICHLOROACETATES AS 
HERBICIDES FOR PERENNIAL GRASSES 


(L. C. Card No. Mic 58-798) 


Robert Alexander Peters, Ph.D. 
The Ohio State University, 1952 


Some perennial grasses, especially those with a rhizo- 
matous habit, are ranked among our most injurious weeds. 
They are among the most difficult to control by either cul- 
tural or chemical means. Recently, salts of trichloro- 
acetic acid (TCA) have been reported by a number of 
workers to have definite promise for herbicidal use on 
grasses. 

The present investigation is divided into two phases: 
(1) the field control of Johnsongrass [Sorghum halapense 
(L.) Pers.] and quackgrass | Agropyron repens (L.) 
Beauv. ], both serious weeds in Ohio; and (2) a study of the 
physiological effects of the trichloroacetates. As a basis 
for study of the herbicidal properties of TCA, a study was 
made of the normal development of Johnsongrass and 
_quackgrass. 








Field Control of Johnsongrass and Quackgrass 


Methods. A 90 per cent sodium salt of TCA, containing the 
equivalent of 79.3 per cent TCA acid was the formulation 
used for all field applications except for an experiment in 
which a comparison was made of three different formula- 
tions. All rates of application are given in terms of the 
amount of TCA acid equivalent applied per acre. The field 
applications were made at a rate of 40 gallons of solution 
per acre with a Hudson knapsack sprayer with a modified 
boom, 60 inches wide. 

The Johnsongrass experiments were conducted near 
Waverly, Ohio, in the flood plain of the Scioto River, an 
area typical of those which have become infested in south- 
ern Ohio. The quackgrass experiments were conducted on 
the Ohio State University Farm, Columbus, Ohio. 





Applications on Johnsongrass during the late fall and early 
spring. 
Applications were made the last of August, 1950, when 

seasonal growth was nearly complete, October, 1950, and 
_ March 1951, when the rhizomes were dormant, and in mid- 
May when Johnsongrass was emerging. Rates of 0, 10, 20, 
40 and 80 pounds TCA per acre were applied on each date. 
The March applications prevented the formation of top 
growth except at the 10-pound rate. The May applications 
gave nearly complete control at the 80- and 40-pound rates 
and commercial control at the 20-pound rate. Control at 
the 10-pound rate was unsatisfactory. No evaluation of the 
late August treatment was possible because of a prolonged 
flooding of the plots which killed all rhizomes, treated or 
not. Recovery from the plots treated in late October was 
normal, indicating no effects from treatment, The area 











was, however, Subjected to intermittent floods which may 
have considerably reduced the concentration of TCA in 
contact with the rhizomes. Corn planted May 23, 53 days 
after the March application, grew normally. March appli- 
cation would have the distinct advantage over application 
during the growing season of allowing corn to be grown the 
same year. However, the frequent floods which occur in 
March in river bottoms where Johnsongrass is a problem 
would often preclude such applications, and a dry April 
might result in failure to leach the TCA from the soil in 
time for corn to be planted. 


Combined chemical and cultural control methods for 
Johnsongrass. 

Applications of 0, 20, 40, 80 and 160 pounds TCA per 
acre were applied in mid-May, June, July, and August, 
1950, in conjunction with several cultural control meas- 
ures, which included (1) plowing just after chemical appli- 
cation, (2) plowing just before application, (3) plowing 
periodically before and after treatment, (4) mowing peri- 
odically before and after treatment, and (5) applying 200 
pounds of elemental nitrogen in early spring. In some in- 
stances no cultural treatment was used. In July and August 
to enable spraying, it was necessary to mow the 6-foot 
growth on all plots just before applying the TCA. 

In terms of top kill and recovery, the May and June ap- 








| plications were effective at rates of 40 pounds per acre 


and above, except where the high rate of nitrogen was ap- 
plied. The mowing prior to treatment precluded a rating 
of top kill following the July and August treatments. No 
more than 10 per cent regrowth was observed during the 
remainder of the season, however. 

Rhizome samples were dug to a depth of 10 inches in 
the early spring of 1951, and the fresh weights of living 


rhizomes were determined. Samples were taken from 


plots (1) plowed before TCA application, (2) plowed after 
TCA application, and (3) left untreated culturally. In 
August, the latter treatment differed from that in May in 
that the plot was mowed just prior to application. 

The May applications resulted in a highly significant 
decrease in rhizome weight under the check for each rate 
of TCA used. No marked differences were found between 
cultural treatments. In contrast, the cultural treatments 
had a greater effect in August than did the TCA. Mowing 
alone in August caused nearly a fivefold decrease. The 
rhizome weight in the mowed plots was 2000 pounds per 
acre as compared to 9400 pounds on the unmowed plots. 
Plowing resulted in a further reduction in rhizome weight 
in both the TCA treated and the untreated plots. This de- 
crease seemed due to greater cold injury during the rela- 
tively severe winter of 1950-1951. While the TCA caused 
some reduction in weight, the percentage decrease under 
the check was considerably less than in May. This seemed 
to be due in part to low rainfall following treatment and in 
part to the application of TCA at a time when the seasonal 
growth of the Johnsongrass was nearing completion. 

The only complete eradication of rhizomes obtained was 
from a May application of 80 pounds per acre on plots 
plowed periodically during the summer. 

The need for follow-up control measures was evident 
from the revegetation of Johnsongrass on all plots, trace- 
able in some instances to regrowth from treated rhizomes 
but mostly to seedlings from seed which did not germinate 
until after the TCA had nearly disappeared from the soil. 
This delayed germination, characteristic of a certain 
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percentage of Johnsongrass seed, as well as the reintro- Table Il, in which is given the height of the quackgrass on 
duction of seeds by periodic flooding, makes it infeasible the plowed plots. 
to attempt complete eradication. It was possible to correlate the reduction in height with 
| the precipitation following treatment. While at leastan inch 
Control of Johnsongrass in an alfalfa-Johnsongrass mixture. of rainsoon after treatment is needed tocarry the TCA into 
Since alfalfa has been reported to be less affected by the soil, precipitation exceeding 3 inchesin the month after 
TCA than most grasses, the use of TCA to selectively con- | treatment considerably reduced the TCA effectiveness. 
trol Johnsongrass in an established alfalfa stand was in- 
vestigated. Applications of 10, 20, 40, and 80 pounds so- Table If. Relationship between height of quackgrass 
dium TCA per acre were made in August, 1950, and June, on June 15, 1951, and precipitation in the 
1951. Both applications resulted in marked Johnsongrass four week period following each application 
control with varying effects on the alfalfa. The dry weights of TCA 
of each species on July 4, 1951, are given in Table I. 








Date of Height of top growth in 
sodium TCA centimeters following 
application - application of: 

TCA per acre, lb. 
10 | 20 | 40 | 80 | Mean 


Dry matter per acre, lb. Percentage Oct. 19 47 | 20 | 25 | 25 29 1.85 
Alfalfa | Johnsongrass | Total | of alfalfa Nov. 16 50 | 40 | 40 | 35 | 41 4.98 


: Jan. 5 40 | 30 | 23 | 20 | 28 1.95 

2 
Ee See See Feb. 17 45 | 38 |30 | 25 | 35 3.55 
0 450 1640 2090 22 


10 540 500 1040 52 
20 460 320 780 59 It was possible to correlate the reduction in height with 
40 350 980 1330 26 the precipitation following treatment. While at least an 
80 130 3000 3140 4 inch of rain soon after treatment is needed to carry the 
; TCA into the soil, precipitation exceeding 3 inches in the 
ZCA applied on June 16, ive? month after treatment considerably pare fil the TCA ef- 
0 1130 970 2190 o2 fectiveness. 
10 910 — 350 1260 72 The April and May applications on actively growing 
20 850 170 1010 84 quackgrass were much more effective in reducing top 
40 540 60 600 90 growth than the dormant applications, thus indicating the 
80 620 30 660 94 importance of stage of growth. On June 15, 1951, following 
the- April application, the top growth density was 75, 55, 30 
and 20 per cent of the check at rates of 10, 20, 40, and 80 
Ten pounds of sodium TCA applied in August caused a pounds TCA per acre, respectively. On September 12, 
highly significant decrease in Johnsongrass and a signifi- 1951, following the May application, the top growth density 
cant increase in alfalfa in 1951. When the 80 pound rate of was 90, 50, 10, and O per cent of the check at rates of 10, 
TCA was used, the percentage of Johnsongrass was greater 20, 40, and 80 pounds of TCA, respectively. 
than in the check. This apparent anomaly is explained by A lack of correlation between top growth control and 
the fact that the alfalfa was so severely damaged by the rhizome control was indicated by complete recovery by 
high rate that the plots were bare in the spring of 1951. August 1, 1951, following the April and all previous appli- 
Johnsongrass seedlings were able to establish readily in cations. In this experiment as well as in others it was 
the absence of competition from the alfalfa. noted that usually some rhizome buds were able to resume 
Following the June applications a highly significant de- growth after the TCA was gone from the soil. Supple- 
crease in Johnsongrass top growth was obtained with all mental chemical or cultural treatments are thus required 
rates. There was some initial inhibition of the alfalfa, but for complete eradication of quackgrass. 
by August complete recovery occurred, , The period during which TCA remained in the soil at 
phytotoxic levels ranged from 6 to 15 weeks, the average 
Control of quackgrass as affected by time of application. being about 10 weeks. The wide range appeared to be due 
Applications of TCA were made at rates of 0, 10, 20, 40, mainly to variation in precipitation. 
and 80 pounds per acre on October 19 and November 16, : 
1950; and on January 4, February 17, April 2, and May 28, Effect of formulation of TCA upon quackgrass control. 
1951, to a quackgrass sod which was plowed in September, Application of three TCA formulations, TCA acid in oil, 
and to undisturbed sod. The principal effect of the dormant sodium TCA, and calcium TCA, at rates of 25 and 50 
season treatments was a reduction in the height of the pounds per acre were made on May 10, 1951, when the 
quackgrass the following spring. A marked reduction in quackgrass was in the boot stage. On September 10, 1951, 
blooming was also observed. The TCA was most effective no differences in the effectivensss of the TCA salts could 
on the plowed plots, the difference being less for each suc- be seen. The TCA acid was more effective than the salts 
cessive date of treatment. at the 25 pound but not at the higher rate. Because of the 
The amount of reduction in height varied considerably greater ease with which the salts can be handled, TCA 
from one date of application to another, as evidenced by acid is of dubious value. 


Precipitation 


Table I. Yield of each component of an alfalfa- in inches 


Johnsongrass mixture on July 4, 1951, 
following application of sodium TCA 

















TCA per acre 
acid equiv., 
lb. 
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Growth-modifying Effects of Trichloroacetates 
upon Grasses 


Mode of action. 

TCA applied to grasses results in (1) direct contact ef- 
fect and (2) an internal effect primarily evident as a modi- 
fication of growing tissues. The contact effect is evi- 
denced by a localized firing or death of the foliage. 

When TCA enters systemically into the tissues of a 
grass plant, its effects become evident primarily in those 
regions where rapid elongation of stem or leaf tissue is 
occurring. TCA may restrict elongation of internodes as 
seen in reduced height of growth and flower emergence. 
TCA often limits the expansion of leaves on growing shoots. 
The leaves which remain tightly rolled cause a mechanical 
constriction of the tissues developing with the boot, with 
crumpling and tearing resulting. 

Limited bud expansion following TCA treatment occurs 
on both aerial stems and rhizomes. When buds start grow- 
ing they develop stout, thickened stems with shortened in- 
ternodes which we have called “stubs.” The growing point 
of these stubs soon becomes active, and elongation ceases, 
Frequently a disorganized mass of meristematic tissue de- 
velops at the apex. : 

TCA had a greater inhibitory effect upon stem tissue 
than upon the growth of roots. Normal root development 
was observed from stems which had entirely ceased to 
grow. 





Mode of entry into plant. 

In a greenhouse experiment, both the concentration and 
duration of exposure was found to have an effect upon the 
absorption of TCA by dormant rhizomes, an increase in 
either one resulting in greater absorption as indicated by 
reduction in growth. 

In other greenhouse experiments, translocation of TCA 
or a derivative was demonstrated. When TCA was applied 
to potted Johnsongrass plants by placing it on the soil only, 
flowering was stopped, thus indicating upward movement. 

- When TCA was applied to the foliage only, the development 
of malformed, restricted shoots on the rhizomes indicated 
downward movement of the TCA from the foliage into the 
rhizomes. Horizontal translocation along a quackgrass 
rhizome was determined by submerging one end of an 8- 
inch rhizome section in a TCA solution and the other in 
water. The foliage on both ends of the rhizome was dead 
within three days. 





Summary 


1. The effectiveness of TCA applications in the field was 
found to be associated with the stage of growth of the 
grass and the amount and distribution of the precipita- 
tion following treatment. The top growth of Johnson- 
grass was most readily controlled by making applica- 
tions prior to or soon after initiation of spring growth. 
Optimum control was obtained when enough rainfall oc- 
curred following treatment to leach TCA into the root 
zone but not into the subsoil. 


The control obtained from TCA was found to be due 
more to the reduction in shoot growth obtained than to a 
direct kill of rhizomes. Rhizome internodes often re- 
mained normal in appearance for several months after 
treatment. 





3. Cultural control measures were found to increase the 
effectiveness of TCA applications. Mowing of the top 
growth in the summer and repeated plowing during the 
summer or plowing late in the summer So as to expose 
the rhizomes more completely during the winter was 
found to decrease the total weight of Johnsongrass 
rhizomes. Plowing quackgrass prior to treatment in- 
creased the effectivensss of TCA, as compared with sod 
applications. 


The residual soil toxicity from TCA applications was 
found to vary from 6 to 12 weeks under the conditions of 
these experiments. The need for continuous control 
measures was indicated by the revegetation of treated 
plots by Johnsongrass seedlings which germinated after 
the TCA had largely disappeared from the soil. 


Selective action from TCA was obtained from applica- 
tions of TCA on Johnsongrass-alfalfa mixtures and on 
quackgrass-alfalfa mixtures. Under optimum conditions 
the grasses were controlled without permanent damage 
to the alfalfa. 


In a limited comparison of TCA acid in oil, sodium TCA, 
and calcium TCA on quackgrass, no differences in ef- 
fectiveness were found between the two salts. The TCA 
acid was somewhat more effective than either salt. 


The effects of TCA were most evident in the meriste- 
matic tissues of the plants where cell enlargement was 
occurring. Buds or young shoots were restricted in 
elongation and formed thickened, malformed shoots 
termed “stubs.” Failure of leaf blades to unroll was 
characteristic, the confinement of the developing tissues 
resulting in malformed and limited expansion. 


In greenhouse studies, absorption of TCA into the dor- 
mant buds of rhizomes was found to occur, the effects 
becoming evident only upon resumption of growth. 
Translocation of TCA or a derivative within Johnson- . 
grass plants and along quackgrass rhizomes was found 
to occur. 146 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


MONTMORILLONITES AND VERMICULITES 
OF SOILS: CHEMICAL COMPOSITION AND 
CATION EXCHANGE BEHAVIOR 


(L. C. Card No. Mic 58-1923) 


Brij Lal Sawhney, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor M, L. Jackson 


Layer silicate minerals including montmorillonite and 
vermiculite oftenconstitute anappreciable proportion of the 
clay and silt fractions of soils, and greatly affect physical 
and chemical properties of soils. This study was undertaken 
to derive chemical formulas of montmorillonites and ver- 
miculites of soils formed in widely different environments 
and toinvestigate their behavior in cation exchange reactions 
with small non-fixing and large fixing type cations. 
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Well known montmorillonitic soils from widely sepa- 
rated areas of the world were employed as representative 
materials, including Miami silt loam (Gray Brown Podzolic, 
from Wisconsin), Houston Black clay (Grumusol from 
Texas), Black Cotton soil (Grumusol from Indore, India), 
Aina Haina (Dark Magnesium Clay from Hawaii) and three 
soils formed from basaltic materials, Ladybrook and Irv- 
ing black clays (Queensland, Australia) and a soil from 
near Waipiata (New Zealand). Also included was the clay 
from Wyoming bentonite (Upton, Wyoming). As vermicu- 
litic materials, K and NH, fixing Harpster and Clarence 
silt loams (from Iowa and Illinois, respectively), a Kil- 
colgan soil profile (from Ireland), and a rather pure sample 
of vermiculite in weathered granite (Colorado) were studied. 

Following organic matter destruction with H2Oz2' and 
free iron oxide removal by dithionite-citrate, soil particles 
were separated into different size fractions by centrifuga- 
tion. Mineral identification of the size fractions was car- 
ried out by means of x-ray diffraction procedures with 
parallel orientation specimens Mg-saturated and glycerol 
solvated, with K-saturated and variously heated, and with 
random powder specimens. Amorphous constituents from 
the fine fractions were removed by digestion in 90°C 0.5 N 
NaOH for four hours. The results obtained were sum- 
marized as follows: 

Formulas for soil montmorillonites, calculated from 
the elemental analysis data, bring out the position of the 
analyzed montmorillonites in the montmorillonite- 
beidellite-nontronite isomorphous series of minerals, For 
example, montmorillonite in the fine clay fraction of Hous- 
ton soil with formula: 


(Siz, 4¢Alo.s4) (Alo gaF eo 7eMgo.s6)O20(OH)4 Xo.92 


fell on the beidellitic end with more than half of the ex- 
change charge, X, corresponding to 115 meq per 100 gm of 
colloid, originating in the tetrahedral sheet. The Aina 
Haina montmorillonite was similar. Those from Miami 
and Black Cotton soils showed over half the negative charge 
in the octahedral layer, with (Si7,3sAlo.i4') as the tetra- 
hedral layer, representing the montmorillonite end of the 
series. The nontronitic composition is represented by fine 
clay from Ladybrook soil a formula: 


(Sig.s2Ali, as) (Ala, 40F ei. 72 Mgo 14) O20 (OH) 4 Xo. 72 


with further extension towards soil nontronite in the Wai- 
piata soil. 

The soil vermiculites had aluminum as the predominat- 
ing cation in the octahedral sheet. For example, the Kil- 
colgan coarse clay with formula: 


(Siz, 20Alo.s0) (Al2. 44 Fes'ss Mp .62 Tio. 22) O20(OH) 4 Xi. 38 


suggests formation from illite rather than biotite, although 
most vermiculites are considered weathering products of 
biotite (trioctahedral). 

A complete interchange of cations occurs in the ex- 
change sites in the non-fixing expanding type montmoril- 
lonite mineral series. Equal amounts of Ca and K were 
replaced from Ca and K saturated materials, respectively, 
by ammonium as well as sodium acetate solutions. For 
vermiculite-rich fractions (associated with illite) the ex- 
change capacity values for Ca replaced with NH, or Na- 
acetate solution were higher than for K replaced with NH,. 
This “fixation” of large cations by lattice contraction oc- 
curs even in the wet state. Complete replacement of fixing 
type cations is effected by Ca or Na, cations which render 





the lattice expanded. Although any convenient cation can 

be used for total cation exchange capacity determination 

of montmorillonitic materials, a general method for soils 

Should involve the use only of small cations since appre- 

ciable amounts of vermiculite (and illite) are often present. 
121 pages. $2.00. 


THE BIONOMICS AND CONTROL OF THE 
SEED-CORN MAGGOT HYLEMYA CILICRURA 
(RONDANI) ON FIELD CROPS 


(L. C. Card No. Mic 58-1933) 


Frank Edward Strong, Ph.D. 
The University of Wisconsin, 1958 





Supervisor: Professor James W. Apple 


_ This study deals with experiments designed to investi- 
gate the bionomics and control of Hylemya cilicrura under 
Wisconsin climatic conditions. The methods employed 
throughout the investigations varied depending upon the 
purpose of the experiments. The results and conclusions 
from these investigations can be summarized as follows: 





1. Upon reviewing the synonomy of Hylemya cilicrura 
(Rond.) it was concluded that cilicrura may be the 
incorrect species name. 








2. Field surveys to determine the infestation level of 
the seed-corn maggot indicated that in 1956 there 
were 6.6 maggots per one hundred corn seedlings 
examined, whereas in 1957 there were only 0.95 per 
one hundred seedlings. 


Using 50° F as the base line of development, it was 
found that 572.5 day-degrees were necessary for de- 
velopment of the species from egg to adult. The 
number of day-degrees required for egg hatch, 
larval and pupal development were 47, 236 and 287, 
respectively. A complete generation required 600.2 
day-degrees. 


Trapping studies indicated that four complete and 
two partial generations occurred in 1957. This com- 
pares favorably with 5.26 theoretical generations 
computed using day-degrees. 


. A type of parasitism of Hylemya cilicrura previously 
unmentioned in the literature was observed in 1957. 
The causitive agent was not identified. 





Hylemya cilicrura was artificially reared through an 
F2 generation. The species readily developed from 
eggs to adults in dishes containing pea. An insuffi- 
cient number of eggs was obtained from the confined 
adults to perpetuate the culture. 





In a diet preference study using planted seeds, it was 
concluded that Hylemya cilicrura prefers peas over 
Soybeans and soybeans over corn in the ratio of 
85:35:1, respectively. 





Seed-corn maggot injury to corn seed was compared 
with mechanically injured seed. Because larvae 
failed to produce significant amounts of damage to 
corn seeds, no correlations could be made concerning 
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corn growth resulting from maggot injured and me- 
chanically injured seed. Mechanical injury to corn 
seed in the scutellar node proved virtually fatal. In- 
jury inflicted to the embryo significantly reduced 
yields. Yields were also significantly reduced when 
seeds were injured in the germ area and planted with- 
out a fungicide. In the presence of a fungicide, how- 
ever, such injury did not reduce yields. 


After developing and using a refined method of test- 
ing insecticides for phytotoxicity to corn, it was con- 
cluded that aldrin, dieldrin, and heptachlor were non- 
phytotoxic at dosages as high as six ounces of toxi- 
cant per bushel. Lindane exhibited phytotoxicity at 
dosages as low as one-half ounce of toxicant per 
bushel, 


A survey conducted among 338 seed corn producers 
indicated that in 1954 six per cent of the companies 
treated seed with an insecticide; in 1955, fourteen 
per cent and in 1956, twenty-eight per cent. The per- 
centage of companies expecting to treat in 1957 was 
thirty-seven per cent. 


In an experiment designed to control soil insects, 
seed treated commercially with dieldrin plus a fun- 
gicide resulted in a significant five per cent gain in 
stand as compared to the use. of a fungicide alone. 


From control experiments conducted in the insectary, 
it was concluded that heptachlor applied as a soil 
treatment was significantly more toxic to adults of 
Hylemya cilicrura than was aldrin. Neither DDT nor 
dieldrin proved especially toxic to adults of this 
species when applied as soil treatments. 

163 pages. $2.15. 
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EFFECT OF CALCIUM LEVEL, 
CHLORTETRACYCLINE AND TRACE MINERALS 
ON THE RESPONSE OF YOUNG PIGS TO 
UNIDENTIFIED GROWTH FACTORS 


(L. C. Card No. Mic 58-1769) 


Joseph Henry Conrad, Ph.D. 
Purdue University, 1958 


Major Professor: W. M. Beeson 


Additions of various crude materials to diets supple- 
mented with all known required nutrients in the proper 
amounts has resulted in a growth stimulation in several 
species of animals. In order to more critically evaluate 
_the unidentified growth factors contained in crude ma- 
terial, semi-purified diets composed of isolated soy pro- 
tein, glucose and starch, fat, fiber, supplementary amino 
acids, vitamins and minerals have been used extensively. 
This technique has been widely used to study the response 
of the chick, poult and rat to unidentified growth factors. 
To date, only a limited amount of research has been con- 
ducted with the young pig as the experimental animal. 





Therefore, a series of experiments were conducted in 
order to test a semi-purified diet especially designed for 
the young pig and to study the effects of calcium level, 
chlortetracycline and trace minerals on the response of 
young pigs to unidentified growth factors. 

Six experiments were conducted in which early weaned 
pigs approximately 21 days of age were fed for a period of 
42 to 70 days. These pigs averaged ten pounds initially 
and were fed ad libitum a semi-purified diet and tap water 
throughout the experiments. A semi-purified basal diet 
composed of isolated soybean protein, glucose, corn starch, 
corn oil, celluflour, DL-methionine, minerals, trace min- 
erals and vitamins was used in all experiments. This diet 
resulted in good gains and feed efficiency and proved to be 
a satisfactory diet for studying unidentified growth factors 
in the young pig. 

The greatest response from the addition of unidentified 
growth factors was obtained with a high calcium (1.06%) 





diet. High levels of calcium apparently acted as a stress 


factor as well as the predisposing factor in the production 
of parakeratosis. 

Additions of zinc, brewers dried yeast, distillers dried 
solubles, dried whey and Lassen process fish solubles in- 
creased gains from 6 to 16 percent when added to the low 
calcium (0.68%) diet but from 17 to 45 percent when these 
same factors were added to the high calcium (1.06%) diet. 
Under the conditions of this experiment, zinc, distillers 
dried solubles and Lassen process fish solubles gave com- 
plete protection against the occurrence of parakeratosis 
while brewers dried yeast and dried whey gave partial pro- 
tection. 

In another trial, the addition of a fermentation product 
prevented parakeratosis but additions of distillers dried 
solubles, grass juice and extra trace minerals reduced the 
incidence of parakeratosis and increased gains. Menhaden 
fish solubles and dried whey had no effect on gains and no 
effect on the incidence of parakeratosis. 

Either low levels of zinc or a combination of low levels 
of zinc and factors other than zinc contributed by various 
sources of unidentified growth factors studied prevented 
or greatly reduced the incidence of parakeratosis and 
thereby increased the rate of gain. 

A semi-purified low calcium (0.68%) diet containing 72 
p.p.m. zinc resulted in good gains and was not improved 
by the addition of pepsin, mevalonic acid, bromine or 
brewers dried yeast. 

Data obtained in these studies indicate that a part of the 
variability obtained by feeding various sources of unidenti- 
fied growth factors to pigs may be due to an imbalance of 
known minerals, namely, calcium and zinc. 

Additions of brewers dried yeast, distillers dried solu- 
bles, dried whey and Lassen process fish solubles in- 
creased gains from 1.2 to 9.7 percent when added to a 
semi-purified basal diet devoid of antibiotic. However, 
when these same four sources of growth factors were 
added to the basal containing 25 milligrams of chlortetra- 
cycline per pound the response varied from a 6.6 percent 
decrease to an 8.5 percent increase in daily gains. On the 
average, growth factors increased gains 6.5 percent in the 
absence of an antibiotic but only 1.9 percent in the pres- 
ence of an antibiotic. Although antibiotic fed pigs gained 
significantly faster than those fed no antibiotics, larger 
and more consistent growth factor responses were ob- 
tained when the antibiotic was omitted. 


87 pages. $2.00. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





AGRICULTURE 1925 





FACTORS AFFECTING THE EFFICIENCY OF 
SELECTION FOR HATCHABILITY 


(L. C. Card No. Mic 58-1771) 


Lyman Butler Crittenden, Ph.D. 
Purdue University, 1958 


Major Professor: B,. B. Bohren 


A study of the hatchability records of 673 mass mated 
pedigreed pullets was made in three hatches over a six 
week period. Heritabilities and genetic correlations for 
eight genetic traits thought to be associated with hatch of 
fertile eggs were calculated. One of these was the herita- 
bility of incubation time which was found to be .63 when 
estimated from the sire component of variance assuming 
the phenotype to be measured without error. In most cases 
the heritabilities and genetic correlations were higher when 
the dam estimates were used, suggesting a certain amount 
of non-additive genetic variance and/or maternal effects. 
Phenotypic correlations between these eight traits and four 
environmental traits were calculated in all combinations. 

Seven of the traits studied appeared to be worth incor- 
porating into an index for the improvement of hatch of fer- 
tile eggs. Sire estimates of the parameters needed were 
used in order to interpret the results in terms of closed 
flock selection. 

An index incorporating all seven traits showed an in- 
crease of 20% in expected genetic gains over selecting for 
hatch of fertile eggs alone based on a single two week 
measurement period. A more practical index including 
hatch of fertile eggs itself, hatch of fertile eggs to the time 
when 70% of the fertile eggs had hatched and egg weight, 
was found to give a 17% increase in expected genetic gain. 

When repeatability was taken into consideration, it was 
found that the repeated measurement of hatch of fertile 
eggs increased the expected genetic gain much more than 
the construction of an index. However, if the hatchability 
test was necessarily of short duration, the index‘would be 
of value. 100 pages. $2.00. 


CONSTRUCTION OF A EWE SELECTION INDEX 
FOR USE UNDER FARM FLOCK CONDITIONS 


(L. C. Card No. Mic 58-1898) 


Lavern Lawrence Felts, Ph.D. 
The University of Wisconsin, 1958 


Supervisors: Professor Arthur B., Chapman and 
Professor Arthur L. Pope 


The purpose of this study was to obtain estimates of the 
genetic and phenotypic parameters necessary for the con- 
struction of an index for selecting breeding ewes. 

Records of 22 flocks participating in the Wisconsin 
Sheep Improvement Program were analyzed on a within 
flock and year basis resulting in 74 flock-year sets of data. 
Records were available for the years 1950 through 1955 for 
2602 ewes who reared 3165 lambs. The characters studied 
were number of lambs reared to 120 days of age, 120-day 
lamb weight and fleece weight. 

Constants were fitted within flock-years for age-of-dam 





and type-of-birth effects on lamb weight at 120 days of 
age. The differences between constants were weighted and 
pooled over all flock-years. The constants for age-of-dam 
effects were: -15.7, -1.9, 3.6, 4.5, 4.8, 3.1 and 1.6 for 
ewes from one to seven years of age. Ewes over seven 
years of age were included in the seven year old age group. 
As the estimates of age effects may have been biased by 
selection, they were also calculated by using data where a 
ewe had records at both ages being compared. The con- 
stants for age of dam effects on 120-day lamb weight by 
this method of calculation were: -12.8, 2.0, 4.8, 4.6, 2.7, 
0.9 and -2.3 for ages one to seven, respectively. The aver- 
age of the two estimates, -14.3, 0.1, 4.2, 4.6, 3.7, 2.0 and © 
-0.3 was used to adjust the lamb weights for age-of-dam 
effects. The constants for type-of-birth effects were also 
obtained by pooling the within flock-year differences be- 
tween constants. They were 7.9, -2.3, 1.9, 2.8, -1.7 and 
-3.2 for the following type of birth classifications: male 
Single, male twin raised as a twin, male twin raised as a 
single, female single, female twin raised as a twin, and 
female twin raised as a single. 

Age of ewe effects on fleece weight and number of 
lambs reared were obtained by regression analysis. The 
linear regressions of the two traits on age of ewe were 
-0.2 and 0.04 respectively. 

The calculated phenotypic variances were: (1) number 
of lambs reared 0.40, (2) 120-day lamb weight 108.77 and 
(3) fleece weight 2.19. The phenotypic correlations of 
these traits were: rj2 = .03, ri3 = .00, res = .06. Addi- 
tive genetic variances of the traits were .02 for (1), 19.69 
for (2), and .185 for (3). _The estimates of the genetic cor- 
relations were: rG,G, = .13, 'g,G, = .39, andrg,g, = 

23. Heritability odlisnates as obtained by ‘doubling the 
within sire daughter-dam regression were .07 for number 
of lambs reared, .18 for 120-day lamb weight and .39 for 
fleece weight. The relative economic values for the re- 
spective traits were 66.9, 1.0 and 3.9 when lambs are 
finished on pasture and 35.5, 1.0 and 2.5 when lambs are 
finished in dry lot. 

Estimates of the genetic correlations are subject to 
large sampling errors. As no other estimates have been 
published, they will have to be considered as the best esti- 
mate and used as such. The indexes recommended for the 
selection of ewes are: I= 23.1 X, + 1.0 X2 +12.2 Xs when 
lambs are finished on pasture and I= 14.9 X, +1.0 Xo + 
8.9 X; when lambs are finished in dry lot where X, = num- 
ber of lambs reared, Xz = 120-day lamb weight and X; = 
fleece weight. 86 pages. $2.00. 


EFFECTS OF IODINE ON HATCHABILITY 
AND EMBRYONIC DEVELOPMENT 


(L. C, Card No. Mic 58-1810) 


John Charles Rogler, Ph.D. 
Purdue University, 1958 


Major Professor: C. W, Carrick 


Eight experiments were conducted to determine the ef- 
fects of the iodine level in the dam’s diet on egg produc- 
tion, hatchability, embryo development, size and histology 
of the embryonic thyroid, iodine-131 uptake by the thyroids 
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of embryos, and the iodine content of the embryonic thyroid 
gland. An additional experiment was conducted to study 
the effects of injecting thiouracil and thyroxine into the 

egg prior to incubation on certain of these phenomena. 

In studies involving hens that had been reared and main- 
tained on an iodine deficient diet for a long period of time 
(over two years), the following results of the deficiency 
were observed: (1) reduction in the iodine content of the 
egg; (2) decreased hatchability; (3) prolongation of hatch- 
ing time by one to five days; (4) retardation in the absorp- 
tion of the yolk sac into the abdomen; (5) increased thyroid 
size of both the parent stock and offspring with hypertrophy 
of the epithelial cells and lack of colloid in the follicles; 

(6) retarded embryo development, as shown by reduced 
embryo weight during the latter stages of incubation; (7) 
increased embryonic thyroid size as early as fourteen days 
of age with the typical histological symptoms of goiter; (8) 
reduction in the iodine content of the embryonic thyroid 
glands. 

Radioiodine experiments with this same stock revealed 
a much more rapid uptake of iodine-131 by the thyroids of 
iodine deficient embryos than control embryos, but the dif- 
ference between the deficient and control embryos de- 
creased as the length of time between injection and autopsy 
increased, until the difference between the two groups after 
twenty-four hours of exposure was negligible. While em- 
bryo age did not appear to affect the uptake of iodine-131 
in iodine deficient embryos in a six-hour trapping period, 

a marked increase in the uptake of the isotope was noted 
in the control group at twenty days of incubation compared 
to earlier periods studied, suggesting an increase in thy- 
roid activity of normal embryos just prior to hatching. 

The injection of twenty gammas of iodine in the form of 
potassium iodide into the air cell of eggs from iodine de- 
ficient hens at various periods of incubation from twelve 
to twenty days produced a very dramatic improvement in 
hatchability, although hatching time was still delayed some- 
what when the iodide was injected at eighteen, nineteen, 
and twenty days of incubation. | 

When hens maintained in individual cages on an ade- 
quate iodine ration were placed on an iodine deficient diet, 
the following effects of depletion were noted in the em- 
bryos: (1) the uptake of iodine-131 by the embryonic thy- 
roid increased after only one week and appeared to reach 
a plateau in two weeks; (2) at six weeks the embryonic thy- 
roids showed distinct histological evidence of an iodine de- 
ficiency (hypertrophy and hyperplasia of the epithelium 
and lack of colloid); (3) neither hatchability nor embryo 
weight was adversely affected by the iodine deficiency even 
after thirty-five weeks of depletion; (4) only after twenty- 
two weeks on the deficient diet was a significant and con- 
sistent increase in embryonic thyroid size obtained. 

Quantitative iodine requirement studies following a 
seven-week depletion period showed that egg production 
was not affected by the iodine content of the ration, and 
300 p.p.b. iodine in the dam’s diet appeared to be adequate 
to assure normal histology of the embryonic thyroid. 

Approximately four times as much iodine-131 was 
trapped by the embryonic thyroid in a six-hour period when 
the isotope was injected into the air cell as compared to 
injection in the chorio-allantoic sac. 

The injection of two mg. of thiouracil into the albumen 
prior to incubation failed to affect embryo development at 
four, six, or eight days of incubation, but a consistent re- 
duction in embryo weight was obtained from ten through 





twenty days of incubation with the use of this goitrogen. 


-Thiouracil injection also reduced hatchability, delayed 


hatching time by approximately two and one-half days, and 
increased thyroid size in embryos and chicks hatched. 

The injection of two, four, eight, or sixteen gammas of 
thyroxine into the albumen before incubation had very little 
effect on time of hatch or chick thyroid size. 

96 pages. $2.00. 


AGRICULTURE, FORESTRY AND WILDLIFE 


HARDINESS STUDIES OF 
APPLE TWIGS AND BLOSSOMS 


(L. C. Card No. Mic 58-784) 


Fred Herbert Emmert, Ph.D. 
The Ohio State University, 1952 


Introduction 


One of the many hazards which beset the culture of 
apple trees is low-temperature injury. Severe winters, 
occurring on the average of every seven to ten years, have 
caused immeasurable damage to orchards throughout all 
the commercial apple regions of the United States and 
Canada. In spite of numerous observations concerning the 
ability of certain varieties to survive these unfavorable 
conditions, not much information regarding the hardiness 
differences of varieties is available. Therefore, this work 
was undertaken to study hardiness differences between 
varieties of apple twigs and blossoms in the laboratory. 


Methods 


Hardiness studies of apple twigs were carried out in 
fall (November 22-25), midwinter (January 11-14), late 
winter (March 1-4), and early spring (March 23-26). The 
methods used, termed the “electrolytic techniques,” were 
a modification of the procedures developed to a large ex- 
tent by Swingle.* Six-inch lengths of apple twigs were sub- 
jected to a controlled temperature drop of 3.5°F. per hour 
and brought to a minimum of -15°F. in fali, -50°F. in mid- 
winter and late winter, and -30°F. in early spring. The 
material was next submerged in a water bath, and the ex- 
tent of diffusion of electrolytes from the twigs into the bath 
was determined by electrical conductivity measurements 
of the bath. The entire test was based on the assumption 
that the extent of this diffusion was directly related to ex- 
tent of tissue injury. The twigs were finally completely 
killed with boiling water, and the remaining twig electro- 
lyte concentration was determined by conductivity meas- 
urements of this new solution. 

In spring, apple blossoms in the desired stage of ma- 
turity were collected and subjected to a drop in tempera- 
ture of 1.3°F. per hour until a minimum of 24°F. was 
reached. After regaining room temperature, the blossoms 
were grouped into four maturity classes (pre-pink, pink, 
full pink, and full bloom), and the style, ovulary wall, and 
filament of twenty blossoms from each variety were in- 
spected for injury. Classification of injury was based on 
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intensity of tissue discoloration, and each tissue was given 
a numerical rating between zero and forty, the higher num- 
bers representing the greater discoloration. 


Presentation of Data 


Several studies of an exploratory nature were carried 
out to investigate certain aspects of the electrolytic test 
for apple twig hardiness. The first of these was an evalu- 
ation of the different methods of presenting the conductivity 
data, to find which method was the most reliable hardiness 
index. Certain test varieties were arranged in order ac- 
cording to (1) total electrolyte content of the twigs, (2) 
concentration of electrolytes which diffused from the twigs 
as a result of low-temperature injury, (3) concentration of 
electrolytes retained by the twigs in spite of low- 
temperature injury, and (4) the per cent of the total twig 
electrolyte content which escaped the tissues as a result 
of low-temperature injury. It was found that the arrange- 
ment of varieties according to the percentage figures (4) 
corresponded most closely to a hardiness rating of these 
varieties based on actual reports of winter injury. There- 
fore, the percentage values were used throughout the study 
whenever hardiness differences of apple twigs were pre- 
sented. | 

The influence exerted by twig length in the electrolytic 
test was also studied by testing samples composed of 4, 

13, and 6 inch twig sections. The conductivity readings for 
these samples showed that a relationship existed between 
twig length and extent of electrolytic diffusion following 
treatment, the greater diffusion being common to the 
shorter twigs. The influence of twig diameter was also in- 
vestigated, and samples composed of thick, thin, and me- 
dium diameter twigs were tested. Greater electrolytic dif- 
fusion was noted for the thinner twig samples. The differ- 
ences in readings ‘in this. latter test could not be attributed 
to differences in cut surface area of samples, since this 
area was found to be approximately the same for all sam- 
ples. The two tests just described emphasized the fact 
that the electrolytic results could be influenced by the type 
and preparation of materials chosen for the test. Twig 
lengths and diameters in this work were therefore kept as 
uniform as possible when preparing samples for treatment. 

A further investigation was carried out to determine 
whether electrolytes diffused from uninjured tissues. 
Apple twigs of the regular six-inch length were treated in 
the standard fashion but were not subjected to low temper- 
atures. No detectable diffusion of electrolytes from these 
uninjured twigs was noted, indicating that the conductivity 
readings of the electrolytic test in this work were depend- 
ent entirely on tissue injury. It was not known whether 
these results would have been duplicated had shorter twig 
sections been employed. 

The main portion of the electrolytic work consisted of 
a varietal hardiness test in which the twigs of fifty-five 
apple varieties and seedlings were tested at each of the 
four seasonal test periods. The results are given in Figure 
1 in the form of a bar graph. The range for each period on 
the graph extends from the variety which showed the least 
electrolytic diffusion (the most hardy variety) to the va- 
riety which displayed the most diffusion (the most tender 
variety). The fall data agreed quite well with contemporary 
concepts concerning hardiness differences of apple varie- 
ties. In this respect, the test results showing the extreme 
hardy condition of such varieties as Virginia Crab, Garnet 





| 
PERCENT DIFFUSION of ELECTROLYTES | 


MID —- WINTER | LATE wINTER| EARLY SPRING 
40.3 | 22.7 


VARIETY FALL 


00 32.7 19.5 41.3 |196 —— 432 


Stor ting 

ig. 5120 
Close 

Rome Becuty 


Golden Del. 
Richered 


palates ee 
Kendal 
ne 


Figure 1, Conductivity data for twigs of various apple 
varieties and seedlings tested at four periods during the 
dormant season, 


Del, ---- Delicious Gold --- Golden 
Winesap 
. =-- Staymared Trans,-- Transparent 


Shafran 


Crab, Beauty Crab, Hibernal, Tayezhnoie; the medium 
hardy condition of Stayman Winesap, Blaxtayman, Cortland, 
York Imperial, Red McIntosh, Melba, Jonathan, Blackjon, 
and Macoun; and the tender condition of Baldwin, Deli- 
cious, and Richared, may be mentioned. 

The relative hardiness status of most varieties tested 
changed considerably with time, so that the results for 
later test periods resembled very little the fall results or 
the contemporary concepts of hardiness just discussed. 
These fluctuations did not, as a whole, appear to follow a 
set pattern, but it was possible to group certain varieties 
together on the basis of these changes. For instance, prac- 
tically all the extremely hardy varieties of fall become 
more tender with time. Such a change was noted for Bed- 
ford, Anaros, Columbia, Virginia Crab, Antonovka Shafran, 
Garnet Crab, Osman, Tayezhnoie, Pioneer, Mecca x Dolgo, 
Red Yorking, Colora, and Red Jonathan. 

The more tender varieties of fall displayed an entirely 
different change in hardiness from that just describec. By 
far the greatest number of these varieties increased in 
relative hardiness with time. Such a change was mani- 
fested by Lodi, Close, Rome Beauty, Pippin Shafran, De- 
licious, Kendall, Melrose, Cortland, Melba, Red Standard, 
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McIntosh, Wolf River, Blackjon, Golden Delicious, Noir de 
Vitry, Stayman Winesap, Kulon Kitaika, York Imperial, 
Jonathan, Red McIntosh, Macoun, Joan, Florence Crab, 
Seedlings 5120 and 6505. Not all the more tender varieties 
of fall manifested this trend toward hardiness, however. 
Starking, Richared, Blackmack, Franklin, Grimes Golden, 
and Turley, changed very little with time, while the changes 
throughout the season of Red Jonathan, Baldwin, Blaxtay- 
man, Staymared, Scarlet Staymared, and Seedling 3669 
were irregular. 

The seasonal changes noted above were explained on 
the basis of differences between varieties in the rate at 
which the plants lost or gained hardiness and also on the 
basis of the maximum resistance a plant could develop to 
low temperatures. The test varieties were divided into 
three general groups, the first consisting of those varieties 
which apparently matured rapidly in the early portions of 
the dormant season, and thus were noted as relatively 
hardy in the fall tests. Some of the varieties included un- 
der this heading were Bedford, Virginia Crab, Antonovka 
Shafran, Anaros, Garnet Crab, and Hibernal. The second 
group consisted of those varieties which, given an oppor- 
tunity to mature fully, possessed a great capacity for re- 
sistance to low temperatures, and included Rome Beauty, 
Kendall, Melrose, Baldwin, Lodi, Cortland, Blaxtayman, 
and McIntosh. The third group was composed of those 
varieties which lost their hardiness qualities slowly at the 
end of the dormant season, and thus remained relatively 
hardy as late as the beginning of spring. Such varieties 
were Kendall, Lodi, Cortland, Melba, and McIntosh. 

It was desired in this test to select the most hardy va- 
rieties as possible sources of intermediate stock material. 
The varieties which seemed to be the most hardy through- 
out the entire dormant season, and thus apparently best 
suited for this purpose, were Bedford, Virginia Crab, An- 
tonovka Shafran, Anaros, Columbia, Hibernal, Mecca x 
Dolgo, Red Yorking, Colora, and Antonovka. Possible other 
selections included Garnet Crab, Beauty Crab, Osman, 
Tayezhnoie, Yellow Transparent, Red Jonathan, Robin, and 
Malus Robusta #5. 

In addition to the varietal study, a test was performed 
to study the influence of various soil management systems 
on apple twig hardiness. Twigs from trees growing under 
a mulch, sod, and.clean cultivation system were collected 
at each of the four seasonal periods and tested. It was 
noted that the twigs from the sod-grown trees were con- 
siderably more tender in fall than were twigs from the 
mulch or clean cultivation trees. No other outstanding 
hardiness difference was noted between these three sets of 
twigs throughout the remainder of the dormant season. 
Since the only difference in hardiness was noted in the fall, 
it was believed that the sod-grown trees matured relatively 
slowly at that time, and thus were more tender at the be- 
ginning of the dormant season. 

Results of the blossom hardiness study are given in 
Figure 2, The stamen was the most hardy tissue through- 
out the entire blossom period; the style was the most 
tender and the ovulary wall intermediate at all stages of 
maturity except the pre-pink. At that time, the style of 
Turley, Delicious, Stayman Winesap, and Staymared was 
more hardy than the ovulary wall. 

The hardiness of the three tissues varied with time. 
The style of all varieties but Hibernal was more hardy at 
the beginning of the blossom period than at the end. The 
ovulary wall generally manifested just the opposite trend, 
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Figure 2, Extent of low-temperature injury of apple 
blossom tissues throughout the blossom period, 


and was in all cases more hardy at the end of the blossom 
period than at the beginning. No over-all direction could 
be assigned the hardiness changes of the stamens, since in 
such varieties as Delicious and Turley they became more 
tender with time, while in Hibernal and Baldwin they be- 
came more hardy. 

The variety Staymared was, on the whole, noted as ex- 
tremely tender in all tissues throughout the season, while 
Baldwin was generally found to be quite hardy. The tis- 
sues of Hibernal were also shown to be relatively hardy 
toward the end of the season. The other varieties tested 
were found generally to be of medium hardiness throughout 
the entire season. 

In conclusion, it may be added that if information con- 
cerning apple tree hardiness is to be accumulated, it will 
undoubtedly be gained through laboratory tests such as 
those mentioned in this paper. Too much time would be 
lost if new varieties were to be appraised only on the sur- 
vival results following a test winter, since such winters 
are of relatively rare occurrence in such states as Ohio. 

92 pages. $2.00. 
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CAUSES OF MORTALITY AMONG DUCKS 
WINTERING ON THE LOWER DETROIT RIVER 


(L. C. Card No. Mic 58-1418) 


George Sylvester Hunt, Ph.D. 
University of Michigan, 1957 


There were two objectives to this research. First, to 
determine the causes of mortality among ducks wintering 
on the lower Detroit River. Second, to determine the ef- 
fects of environmental factors on the growth, availability, 
and distribution of aquatic plants and invertebrates used 
as food by the ducks. Information from a former Michigan 
Department of Conservation project which was pertinent to 
my investigations is presented. | 

Methods of research included duck banding; fluoroscopy; 
surveys, sampling, and analysis of factors affecting the 
abundance and availability of duck foods; censusing of 
waterfowl; autopsy of ducks; food habits studies; and ex- 
periments to test the effects of pollutants and of fasting on 
ducks. 

The study showed that lead poisoning, aspergillosis, 
coccidiosis, helminthic infestation, phosphorus poisoning, 
pneumonia, mechanical injury, proventriculitis, and neo- 
plasms were, individually, minor causes of mortality. But, 
in the aggregate, they accounted for 30 to 35 per cent of 
the losses. Erysipelas, paratyphoid, algal poisoning, botu- 
lism, cholera, malaria-like diseases, and sarcosporidiosis 
did not contribute to winter deaths. 

Externally applied oils were shown by experimental and 
observational evidence to be an important cause of death. 
Oiling accounted for 9 to 33 per cent of the duck losses in 
the study area. 

Starvation resulted from coverage of food supplies by 
ice. Starved ducks began to appear one to two weeks after 
70 to 90 per cent of the food beds were covered by ice. 
Losses due to food shortage ranged from 37 to 56 per cent 
of the total. | 

The overall extent of mortality during the period of 
study (1948-1956) ranged from a fraction of 1 to 27 per 
cent of any particular wintering population. This repre- 
sents about 100 to 10,000 birds, respectively. 

Present food supplies should be at least maintained by 
guarding against dredging and filling of food producing 
shallows. Prevention of increased water turbidity will as- 
sist in maintenance. Greater food production would be pos- 
sible if turbidity were reduced in the western part of the 
study area. A source of warm effluent on the east side of 
the Detroit River would prevent some ice formation and 
thus make more food available during critical periods. 

Frightening and herding ducks from the region by air- 
craft and other means, at the time of first critical ice for- 
mation, would reduce the pressure on available food sup- 
plies. Losses due to oil can be reduced if proper waste 
disposal is practiced. 308 pages. $3.95. 
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THE DENSITY OF WATER ADSORBED BY 
WYOMING BENTONITE 


(L. C. Card No. Mic 58-1755) 


Duwayne Marlo Anderson, Ph.D. 
Purdue University, 1958 | 


Major Professor: Philip F. Low 


To aid in assessing the kinds and magnitude of the 
forces involved in clay swelling, an attempt has been made 
to determine the density of the adsorbed water at various 
distances from the clay surface. A method for obtaining 
these densities to within 84 A. from the clay surface was 
described. This method consisted of plotting the suspen- 
sion density against the clay concentration, both obtained 
from pycnometer data, and determining the slope of the 
resulting curve at any given clay concentration. The slope 
and the suspension density for any given clay concentration 
were inserted into an equation, analagous to one used in 
determining partial molar volumes, and the partial spe- 
cific volume of water at that clay concentration was cal- 
culated. Since density is the reciprocal of the partial spe- 
cific volume, it was possible to obtain water densities at 
different clay concentrations. The results showed that at 
distances greater than 84 A. from the clay surface the den- 
sity of water is equal to that of pure water. 

_A pressure-chamber method for obtaining adsorbed 
water densities at distances less than 84 A. from the clay 
surface was developed. This method required that a clay- 
water paste be compressed between a porous filter and a 
column of mercury while, by means of capillaries, changes 
in the volume of the clay paste and the water forced through 
the filter were simultaneously measured. From these ob- 
servations, a plot of the volume of the clay paste versus the 
weight of water in the paste was made. The slope of the 
line at any water content is the reciprocal of the water den- 
sity at that water content. 

By the pressure-chamber method, it was found that the 
density of the adsorbed water decreased continuously as 
the clay surface was approached. At about 10 A. from the 
surface values for the density of the adsorbed water, at 
25° C., on Li-, Na- and K-bentonite were found to be 0.974, 
0.972 and 0.980 g. per cc., respectively. Thus, the ad- 
sorbed water was shown to be less dense than pure water. 

On the basis of these findings and the current concepts 
of the structure of liquid water, a concept of the adsorbed 
water structure was developed. It was proposed thatforces 
emanating from the clay surface act to stabilize the 4-co- 
ordinated structure of water so that its density falls below 
that of normal water. A rigid structure is not implied but 
only one in which a more regular ordering of water mole- 
cules is found. In this structure, as in water, any ions 
present exert a disrupting influence to different degrees 
depending on ionic size and charge. 85 pages. $2.00. 
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VARIABILITY IN REED CANARYGRASS, 
PHALARIS ARUNDINACEA L. 


(L. C. Card No. Mic 58-2178) 


Arden Albert Baltensperger, Ph.D. 
Iowa State College, 1958 





Supervisor: Dr. Robert R. Kalton 


Forage yields of 15 reed canarygrass seed accessions 
were compared with bromegrass and orchardgrass. Ph-40, 
the highest yielding reed canarygrass entry, produced an 
average of 2.23.tons per acre annually in solid stands com- 
pared to 2.00 and 1.80 tons per acre for bromegrass and 
the mean of two orchardgrass strains, respectively. Aver- 
age second cutting yields, as a measure of recovery growth 
were 0.68, 0.28, and 0.38 tons per acre for Ph-40, brome- 
grass and orchardgrass, respectively. 

Seed yields and panicle production of 27 seed acces- 
sions were studied for two years at two locations. Mean 
yields averaged over years and locations ranged from 111 
to 201 pounds per acre with accessions selected for ap- 
parent resistance to seed shattering generally yielding 
more than accessions from commercial seed lots. 

In forage and seed yield tests three synthetic genera- 
tions of Ioreed were compared as checks with other acces- 
sions. Although there was some variation among genera- 
tions, several other accessions yielded more forage and 
all were higher in seed production. This indicates good 
possibilities for improvement of seed and forage traits of 
this species. 

In the space-planted nursery consisting of ten replica- 
tions of 39 seed accessions and three clones, highly sig- 
nificant differences were obtained among accessions for 
fall vigor and greenness, winter injury, aftermath vigor, 
hay vigor, bloom date and leafiness. Ranges in leafiness, 
leaf width and bloom date on a single plant basis were from 
18 to 47 percent, from 9 to 25 millimeters and from June 1 
to June 16, respectively. Many seed accessions appeared 
more desirable than Ioreed for the characteristics studied. 

Mean plant-to-plant variance for the two clones was 
considerably less than for seed accessions for bloom date, 
leaf width and leafiness, and slightly less for hay vigor in 
the space-planted nursery. Estimates of genotypic vari- 
ation were 73, 66, 48 and 26 percent for leafiness, leaf 
width, bloom date and hay vigor, respectively. This indi- 
cates that genetic advance might be effected for leafiness, 
bloom date and leaf width by phenotypic selection in spaced 
plantings. 

Methods of planting were compared by use of correla- 
tions between vigor scores in the space-planted nursery 
and yields in solid stands. The “r” values were low and 
not significant in all cases, indicating the difficulty of im- 
proving yield and recovery of reed canarygrass for solid 
plantings by selection among spaced plants. 

Measurements of seed shattering among replicated 
propagules of 12 clones selected from the space-planted 
nursery indicated that inherent differences do exist within 
this species for shattering resistance. One selection was 
found to hold a quantity of seed up to 40 days, while selec- 
tions similar to commercial reed canarygrass lost nearly 
all seeds by 25 days after blooming. This indicates that 
improvement should be possible for seed retention in this 
species. 93 pages. $2.00. 


GENETIC AND ANATOMICAL STUDIES 
OF IMPERFECT STYLAR SCAR 
FORMATION IN TOMATOES 


(L. C. Card No. Mic 58-1775) 


William Robert Fortney, Ph.D. 
Purdue University, 1958 


Major Professor: Dr. E, C. Stevenson 


An aberrant type of tomato fruit was found in which 
openings occur in the stylar scar. Such openings are often 
connected to a locule where discolored tissue may fre- 
quently occur. Anatomical investigations revealed that an 
abscission layer developed at the base of the style in fruits 
in which the style had begun to shrivel after pollination, 
although it was not well defined in younger fruits. The re- 
sults of these anatomical studies also indicate that openings 
in stylar scars are produced by an extension of a locule 
into the style beyond the point where the abscission layer 
was formed or by the formation of an abscission layer at 
an extremely low point at the base of the style so that little 
or no carpellary tissue remained between the locules and 
the abscission layer. 

Isolations were made from discolored locular tissue of 
mature tomato fruits with scar openings to determine 
whether discoloration was associated with microorganisms. 
Bacteria and a wide range of fungi were recovered. Alter- 
naria spp., or bacteria, or both were most frequently noted. 











Fifteen tomato varieties and four breeding lines were 
studied for the relationship of the following fruit charac- 
teristics: fruit shape, scar size, number of scar openings, 
presence of channels, presence of rot, and number of 
locules. An analysis of variance indicated a highly signifi- 
cant difference in presence of channels among the varieties 
tested. Correlation coefficients revealed highly significant 
positive correlations between all characteristics studied. 
Strong mutual relationships were found to exist between 
scar openings and channels, openings and scar size, and 
openings and rot, while correlations of lower magnitudes 
were found between locule number and channels, fruit shape 
and channels, and fruit shape and rot. Mean values for all 
characteristics showed a constant decrease from the first 
through the fifth clusters of fruit. Rot incidence was found 
to be negligible when neither openings nor channels were 
present while it increased very markedly as the presence 
of both openings and channels increased. 

Crosses were made between breeding lines with high 
and low incidence of stylar scar openings. Data from the 
parents, F,, F2, and backcross populations of these 
crosses indicated that scar openings are inherited as a 
quantitative character. Data supported the hypothesis of 
an additive scheme of gene action. The heritability of scar 
openings was calculated to be 0.25 and 0.55 for two sepa- 
rate crosses. The results from progenies of selections 
for a high and low incidence of scar openings from F2 and 
parent populations indicated that selection could be effec- 
tive in reducing the incidence of openings even though all 
selection efforts were not successful. 83 pages. $2.00. 
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THE DEVELOPMENT AND USE OF VARIETIES 
OF BEANS RESISTANT TO CERTAIN 
INSECT PESTS OF LEGUMES 


(L. C. Card No. Mic 58-2074) 


José Calderdén Guevara, Ph.D. 
The Ohio State University, 1957 


The development of varieties of beans resistant to the 
apion pod weevil, Apion godmani Wagner, the potato leaf- 
hopper, Empoasca fabae Harris, and the seed corn maggot, 
Hylemya cilicrura Rond., involves various problems. The 
plants resistant to apion pod weevil must at the same time 
have grains of color acceptable on the Mexican markets. 

It usually takes six generations for this characteristic to 
become well fixed. A high degree of resistance in beans 
to leafhoppers has been hard to find thus far. The seed 
corn maggot’s habits make it difficult to evaluate the pref- 
erences of this insect for bean varieties. 

In the search for varieties resistant to apion pod weevil, 
large collections of varieties from the germ plasm bank of 
the Experiment Station in Chapingo, Mexico, were examined 
in the field and graded throughout several years. The first 
step in the procedure for evaluating the varieties for apion 
pod weevil resistance consisted in selecting those with less 
than 8 per cent attack under heavy insect infestation. To 
accomplish this, 50 pods were taken at random from each 
variety planted, and the seeds were examined for insect 
damage. A tentative classification of varieties resistant 
and susceptible to A. godmani was then made. Several 
hundred crosses were made between resistant and inmune 
varieties and susceptible varieties having commercial 
value for selection in advanced generation. 

To investigate the nature of resistance of beans to apion 
pod weevil, data were taken on growth habit, earliness, 
number of leaves and pods, color of flowers, pubescence, 
PH of the pods, per cent of rust, and grains attacked by in- 
sects. 

Twelve bean varieties of different colors were planted 
in the field in two latin square experiment designs to de- 
termine whether Hylemya cilicrura had any seed color 
preference. Two weeks after planting, the plants were dug 
up and carefully separated into attacked and undamaged 
groups to determine the per cent of damage. 

Two hundred and forty varieties were graded for potato 
leafhopper resistance in Columbus, Ohio, in 1956. Half of 
each plot was treated with methoxichlor so that each row 
had an untreated check. This procedure facilitated selec- 
tion of tolerant varieties because it was possible to make 
comparisons of recuperation capacity within the group of 
varieties. 

The varieties amarillo-155, amarillo-156, Hidalgo 12- 
A-1, Puebla-2, EAP-88B, and some others resistant to 
apion pod weevil were selected among approximately five 
hundred varieties. 

No correlation was found between morphological char- 
acteristics of the plants, pH of the pods, rust resistance, 
and resistance to the insects. 

In preliminary studies of the resistance of bean varie- 
ties to the seed corn maggot, Hylemya cilicrura, in 1955, 
correlation between color of grains and resistance of va- 
rieties to the insects was found. A decreasing order of 
resistance was found in 12 varieties, as follows: black, 
pinto, yellow, white, and tan. Color itself may not be im- 
portant in the insect preference, but perhaps it is asso- 























ciated with certain odors. In 1956, a group of varieties 
having appreciable resistance to H. cilicrura was selected. 

The variety 11-II-R,-14-20-2-3-U and a few others 
from Mexico and the United States had a definite recuper- 
ation capacity from leaf rolling caused by leafhopper at- 
tack. Even in nonadapted varieties some recuperation 
was observed. 

Many of the 102 varieties submitted by the Southeastern 
Vegetable Breeding Laboratory in Charleston, S.C., were 
susceptible to the seed corn maggot. However, from this 
collection the following group was selected for tolerance 
to the potato leafhopper: Fulgreen x Tendergreen, Con- 
tender, B-2920-2, B-3033-7-2, B-2932, B-2194-1-1, Pearl- 
green, and B-2446-1-6-3. The varieties Top Crop 10532 
and Seminole from the Corneli Keystone Seeds are also 
rated as resistant. 124 pages. $2.00. 





STUDIES ON THE FLORAL MALFORMATION 
OF THE GREENHOUSE ROSE VARIETY 
BETTER TIMES 


Chiko Haramaki, Ph.D. 
The Ohio State University, 1957 


A floral abnormality commonly found in roses is the 
malformation of the petals. The tips of the petals curl in- 
ward, are darker than normal in color, and only partially 
develop in length. The malformation first appears in the 
outer layers of petals and, as the severity increases, pro- 
gresses toward the center of the flower. In extreme cases 
all the petals are malformed. As a result, the flower bud 
is blunt instead of the normal conical shape. 

The mature petals of normal and malformed Better 
Times rose flowers consist of a single-cell type of ground 
parenchyma, in which is imbedded a vascular system, en- 
closed by the adaxial and abaxial epidermal layers. The 
parenchyma cell arms were found to be shorter and the 
intercellular spaces smaller in malformed petals than in 
normal petals. In general, malformed petals had a higher 
dry weight but a smaller percentage of water and relative 
turgidity than normal petals. 

The experiments indicated strongly that any condition 
which increases the rate of transpiration or reduces the 
rate of water absorption can increase the amount of floral 
malformation. Usually, floral malformation increased fol- 
lowing periods of high light intensity, high day tempera- 
ture, low relative humidity, and low soil moisture. 

The malformation of the Better Times rose flower is 
undoubtedly a result of its genetic constitution, and its ex- 
pression is determined by any condition or set of condi- 
tions which causes a severe internal water deficit with re- 
sultant retardation or cessation of growth during some 
phase of petal development. 319 pages. $4.10. 
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STUDIES WITH SEVERAL STREAK-INCITING 
VIRUSES OF PEA 


(L. C. Card No. Mic 58-1911) 


Woon Soo Kim, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor D. J. Hagedorn 


Five evidently new viruses and three control viruses 
which cause streak symptoms on pea were Studied in the 
field, greenhouse and laboratory. The former viruses 
were originally isolated from diseased pea plants in the 
field and are representative of forty-seven pea streak col- 
lections from various parts of the United States. 

Symptom descriptions and host range on twenty-four 
species of Leguminosae and eight species of Compositae, 
Cucurbitaceae, and Solanaceae are given. 

In pea varietal studies, the five virus isolates were in- 
fective on all sixteen varieties tested. None of fourteen 
bean varieties tested was susceptible to virus isolates I-5, 
M-S, and POV; all were highly susceptible to the I-7 and 
V-3 viruses. 

The I-5 virus was inactivated after dilution with dis- 
tilled water to 1: 10,000,000, heating at 78° C. for 10 min., 
and aging in vitro for seven days at room temperature. 
Isolate I-7 was inactivated when the virus was diluted to 
1: 1,000,000, heated at 70° C., and aged for seven days. 
The V-3 virus had a dilution end point at 1 : 1,000,000, a 
thermal inactivation point of 74° C., and was inactivated by 
aging in vitro for ten days. The M-S virus was not inacti- 
vated until it was diluted to 1 : 10,000,000, heated to 64° C., 
and aged in vitro for four days. Virus POV was inacti- 
vated at a dilution of 1 : 1,000,000, at a temperature of 
66° C., and after aging four days. 

Generally all five viruses developed typical symptoms 
at lower temperature range (16° C., 20° C.), while at higher 
temperatures (24° C., 28° C.), infected plants showed typical | 
symptoms of severe wilt and abrupt death. The incubation 
period at lower temperatures was commonly longer than at 
higher temperatures by at least two weeks. 

All five viruses were transmissible by the pea aphid 
from pea to pea. The I-5 virus was highly transmissible 
at all of the acquisition feeding periods from 15 seconds to 
30 hours. Viruses I-7 and M-S were less readily trans- 
mitted than the other three viruses. No results of trans- 
mission were obtained at the 60-90 min. feeding period 
with either of these two viruses. The V-3 virus was more 
readily transmitted at shorter acquisition feeding periods, 
while this was true of POV at longer feeding periods. 

Cross protection tests were performed with virus iso- 
lates I-7, POV, V-3 and several control viruses to examine 
the immunological relations between them. Mottled leaves 
of tobacco and soybean infected with the alfalfa mosaic 
virus were protected against infection with virus I-7. Inoc- 
ulated with V-3, zinnia developed systemic mottle, and 
when the cucumber mosaic virus Price’s strain No. 6 was 
reinoculated, it could no longer infect and produce necrosis 
as it did on healthy zinnia leaves. However, the V-3 iso- 
late could not protect against infection with the cucumber 
mosaic virus strain 14 (CMV) on cowpea. CMV cuuld not 
protect against infection with I-7 on Nicotiana species. 
Likewise, V-3 could not protect against infection with I-7 
on three Nicotiana species and cowpea. 





The particles of three virus isolates and two controls 


have been successfully demonstrated under the electron 
microscope. I-5 and M-S particles were homogeneous, 
long uniform rods measuring 683 x 14 mu. and 660 x 11 
mu., respectively. The I-7 virus particles, were very 
short rods, measuring 53 mu. in length and 25 mu. in width. 
The Wisconsin pea streak virus particles were heteroge- . 
neous rods, varying from short rods to long, flexuous 
fibers. Their average size measured about 528 x 12 mu. 
in size. The AMV particles were short rods, averaging 
about 40 x 22 mu. in size. 

The virus isolates I-5, M-S, and POV are believed dis- 
tinct from other known pea streak viruses. The I-7 virus 
may be considered a new strain of the alfalfa mosaic virus. 
The V-3 virus appears to be remotely related to the cu- 
cumber mosaic virus. 131 pages. $2.00. 


EFFECT OF MOISTURE TENSION ON THE 
PRODUCTION AND MOVEMENT OF 
CARBOHYDRATES IN PLANTS 


(L. C. Card No. Mic 58-1801) 


Donald Lloyd McCune, Ph.D. 
Purdue University, 1958 


Major Professors: Dr. R. G. Langston and 
Dr. J. B. Peterson 


The effect of moisture stress on the production and 
movement of carbohydrates in plants was studied. Mois- 
ture stress was controlled both through soil tension and 
osmotic pressure, 

Carbohydrate movement was determined by tracing the 
movement of phosphorus-32 in the plant. Leaf applied 
phosphorus was shown to move only if carbohydrate ma- 
terials were present. No movement of leaf applied phos- 
phorus-32 was noted from destarched plant unless an ex- 
ternal source of carbohydrate (sucrose) was available. 
Cobalt-60 was also used as a tracer in a few instances. 
Carbohydrate movement from the leaves of sunflowers and 
soybeans and the cotyledons of soybeans was definitely in- 
creased as moisture tension was increased where definite 
Signs of wilting were evident. The tension at which wilting 
occurred varied with atmospheric conditions. 

Carbohydrate production was measured by carbon di- 
oxide uptake. Both soybean and tomato plants show a step- 
wise decrease in carbon-14 uptake as moisture stress was 
increased, with only slight evidence of photosynthesis in 
wilted plants. 

Observations on the effect of moisture tension on growth 
per se indicate that growth as measured by elongation, 
under the conditions of these experiments, decreased as 
moisture stress was increased. It was also shown that 
water was not equally available throughout the available 
moisture range. 

Moisture stress increases phloem movement while 
xylem movement is slowed and in order for mass flow to 
be operative there must be a recirculation of water be- 
tween xylem and phloem tissues. These data indicate that 
an increase in moisture stress speeds up carbohydrate 
movement from mature leaves and cotyledons and de- 
creases carbohydrate production and plant elongation. 

130 pages. $2.00. 
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IRRIGATION AND NITROGEN TREATMENT OF 
FORAGE CROPS IN VARIOUS MIXTURES 
AND SYSTEMS OF MANAGEMENT 


(L. C. Card No. Mic 58-2094) 


Gordon Madison Prine, Ph.D. 
The Ohio State University, 1957 


The supplementary irrigation of forage crops in Ohio 
was studied in 1956 and 1957 in two field experiments. 
Main-plot treatments were used, consisting of rainfall only 
and rainfall plus irrigation, which were split into various 
subplot treatments. The available soil moisture was studied 
in both growing seasons in selected plots of both experi- 
ments. 

In Experiment I the plots were cut monthly to simulate 
rotational grazing of pasture. This experiment included 
timothy, orchardgrass, bromegrass, and bluegrass, grown 
in pure stand with 0, 60, and 120 pounds per acre of nitro- 
gen applied annually and in mixture with each of the three 
legumes, alfalfa, broadleaf birdsfoot trefoil, and Ladino 
clover without nitrogen fertilization. In addition, the four 
grasses were grown in mixture with Ladino clover and fer- 
tilized with 60 pounds per acre of nitrogen annually, and 
bromegrass and bluegrass were grown in pure stands which 
received a nitrogen application of 240 pounds per acre. 

The important results of Experiment I were as follows: 

1. The total yields of all forages were increased by ir- 
rigation in 1956, but in 1957 the total yields of some irri- 
gated plots were lower than those of corresponding non- 
irrigated plots because in early cuttings in 1957 the irri- 
gated plots produced less than the nonirrigated. However, 
irrigation greatly increased the yields of most treatments 
during low rainfall periods in both years. 

2. Nitrogen fertilization increased the dry-matter 
yields and percentage of protein in grasses, and was neces- 
sary to produce high yields under irrigation. 

3. Timothy was the grass giving greatest response to 
irrigation, and Ladino clover was the legume giving great- 
est response. 

4. Bluegrass and orchardgrass were the most competi- 
tive of grasses with Ladino clover and alfalfa. 

9. Irrigation was important in maintaining Ladino 
clover in mixtures, but it weakened alfalfa stands and had 
little effect on trefoil. 

Experiment II was cut three times a year as hay. It 
included pure alfalfa, alfalfa in mixture with timothy and 
with orchardgrass, and alfalfa plus red clover in mixture 
with timothy and with bromegrass. 

The important results of Experiment II were as follows: 

1. Irrigation increased the yield of all hays both in 
1956 and 1957 for an average of 1060 pounds per acre. 

2. The highest-yielding hay was irrigated alfalfa- 
timothy in 1956 and irrigated alfalfa-bromegrass in 1957. 

3. There was no difference in protein percentages of 
irrigated and nonirrigated alfalfa. However, the protein 
yield of irrigated alfalfa was higher than that of the non- 
irrigated because of higher dry-matter yields. 

To study the status of available soil water, plaster of 
Paris moisture blocks were installed at 10-, 20-, and 40- 
inch depths in birdsfoot trefoil-bluegrass and Ladino 
clover-bluegrass plots in Experiment I, and at the same 
depths of alfalfa plots in Experiment I, in 1956. In 1957, 
moisture blocks were placed at the same depths in trefoil- 
bromegrass and Ladino clover-bromegrass plots and at the 





60-inch depth in the unirrigated alfalfa and trefoil plots 
containing moisture blocks. 

The important results of the soil moisture studies 
follow: 

1. Alfalfa had the deepest root system, trefoil the next 
deepest, and Ladino clover the shallowest. 

2. Higher available soil moisture was maintained at 
shallow depths in nonirrigated plots of deep-rooted crops 
than in those of shallow-rooted crops. - 

3. Bromegrass had a deeper root system than blue- 
grass. The available soil moisture was usually higher at 
the shallow depths in plots of both grasses when they were 
grown in mixture with birdsfoot trefoil than when they were 
grown in pure stand. 172 pages. $2.25. 


GENETICS OF SELF-INCOMPATIBILITY IN ALFALFA 
(Publication No. 22,295) 


Vishwa Mittera Sahni, Ph.D. 
Purdue University, 1957 


Major Professor: Ralph L. Davis 


The self-incompatibility in alfalfa has often been at- 
tributed to slow growth of pollen tube, lack of fertilization, 
somatoplastic sterility, meiotic irregularity, high per- 
centage of poor pollen produced by faulty maturation, self- 
incompatibility of pollen and relational incompatibility. 

As no Satisfactory explanation for self-incompatibility has 
been demonstrated, the present investigations were under- . 
taken to ascertain some genetical basis of self-incompati- 
bility in alfalfa, Medicago sativa. 

Two diploid plants, 4454 and 4459, were selected to 
study the inheritance of this character. It was preferred 
to work at diploid level because the incompatibility system 
breaks with polyploidy (in the gametophytic system only) 
due to dominance, competition and allelic interaction in the 
heterogenic pollen. The customary diallel intercross and 
backcross method was employed. 

The two parental plants were highly self-incompatible 
as shown by the fact that only 0.208 percent and 2.990 per- 
cent of the florets tripped formed pods. However, both 
were found reciprocally cross-compatible with 41.801 and 
44.025 percent of florets crossed forming pods. The aver- 
age number of viable seeds per pod in selfing and crossing 
were 0.937-1.00 and 1.77 to 3.17 respectively. 

Both the progenies were also found to be self-incom- 
patible as no pods were formed when a number of flowers 
were tripped to affect self fertilization. This indicated the 
presence of heritable incompatibility factors. The F, in- 
tercrosses gave a highly skewed distribution towards low 
cross compatibility. This skewness was probably due to 
increase in homozygosity and loss in vigor as the inbreed- 
ing increased. . 

The decrease in cross fertility was expressed usually 
in general reduction in percent pod formation and 
number of seeds per pod though the two characters are 
independent of each other. Reciprocal differences in 
parent self and cross compatibility as expressed in per- 
cent pod formation and average number of seeds per pod 
were observed. Only the differences in percent self- 
compatibility between two plants and the average number 
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of seeds per pod between reciprocal crosses were found to 
be significant. 

The data obtained from selfing, reciprocally backcross- 
ing and intercfossing F, plants were evaluated in relation 
to the known systems of incompatibility. It is highly im- 
probable that the ‘Gametophytic oppositional’ or ‘Associate 
type’ or ‘Heteromorphic type’ system is at work in alfalfa. 
The parent offspring incompatibility, the intergroup in- 
compatibility and the reciprocal differences were sugges- 
tive of a ‘Composite or Novel type’ system. But the ab- 
sence of four intrasterile groups and the differential be- 
haviour of plants within a group against those of another 
group, suggested that more than one locus was involved. A 
tentative hypothesis was suggested which is as follows: 


1. At least two loci with multiple alleles and a definite 
epistatic relationship between the two allelic series. 


2. Pollen incompatibility reaction is under sporophytic 
control, i.e., all pollen grains from one plant act 
alike. 


3. Dominance only in the anther. 


4. Individual action in the style. 


Extreme variation in pollen viability was observed and 
it was suspected that male plants affect this character 
more than female plants. 

To attack the problem of self-incompatibility in alfalfa 
in future, it was suggested to follow pollen tube method 
(preferably whole mount) and to carry the cultures to the 
second generation to pick up segregation and homozygotes. 

90 pages. $2.00. Mic 58-4957 


THE INHERITANCE OF VIABLE POLLEN 
IN ALFALFA 


(L. C. Card No. Mic 58-1812) 


Melvin H. Schonhorst, Ph.D. 
Purdue University, 1958 


Major Professor: R. L. Davis 


Diploid (2n = 16) Medicago falcata plants were used to 
study the inheritance of viable pollen. Two plants high in 
viable pollen (95%) and one low-viable (25-30%) plant were 
crossed in high x low and reciprocal combinations. The 
So clones, Sis, Fis, F, clones, F2s and backcross popula- 
tions were grown in the greenhouse and analyzed for per- 
centage aborted pollen. 

Means and variances of hybrid populations involving the 
low-viable parent as the pollen and pistillate parent did not 











differ significantly indicating genetic rather than cyto- 
plasmic control. Also this suggested that factors condi- 
tioning viability were acting on the sporophytic rather than 
gametophytic generation. 

Means of So and F, parents were highly correlated with 
their progeny means. This indicated that lines could be 
effectively selected for high and low percentages of viable 
pollen. Variances of clonal populations used to estimate 
environmental influences showed low-viable genotypes 
were affected more by environmental changes than high- 
viable genotypes. 

Frequency distributions from hybrids of high x low 
parents and S; progenies of high-viable individuals were 
skewed toward high viability. Self-pollinated populations 
of low-viable plants had distributions slightly skewed to- 
ward low viability, however, about 30 percent were inter- 
mediate. F2 frequency distributions from high-viable F,s 
also were skewed toward high viability. Fe distributions 
from intermediate Fis, fluctuated somewhat but had peaks 
in the intermediate viability range. Distributions of prog- 
eny from low-viable Fis were comparable to distributions 
from the self-pollinated population of the low-viable parent. 
These combined data indicated a tri-modal distribution ~ 
with low points at 30 and 50 percent aborted pollen. 

The results of this experiment suggested the following 
conclusions: 


1. The effective genes in this population produced three 
levels of pollen viability: 
a. High viability, ranging from 0 to 30 percent 
aborted pollen 
b. Intermediate viability, ranging from 31 to 50 per- 
cent 
c. Low viability, with over 50 percent pollen sterility 


2. The segregation of at least three genes was involved: 

a. Gene A was dominant, environmentally stable, 
and produced high pollen viability. 

b. Genes B and C were additive in effect, together 
equalling gene A, individually producing inter- 
mediate viability; B was more stable environ- 
mentally than C; both were less stable than A 
The homozygous recessive genotype of all three 
genes produced over 50 percent pollen sterility, 
also this genotype was most sensitive to environ- 
mental changes 


Ovule abortion and meiotic irregularities occurred in- 
frequently and at random, therefore, were not correlated 
with pollen abortion. 

Plant vigor and low pollen viability were not associated, 
which indicated vigorous plants low in viability could be 
utilized in a breeding program providing selections were 
made for vigorous, high viable individuals. 

55 pages. $2.00. 
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A STUDY OF THE BRANCHES OF THE 
SUBCLAVIAN AND AXILLARY ARTERIES 
AND OF THE SCAPULAR ANASTOMOSES 


(L. C. Card No. Mic 58-1417) 


Donald Fred Huelke, Ph.D. 
University of Michigan, 1957 


Based on the dissections of 89 cadavers (79 White and 
10 Negro), the various origins of the branches of the sub- 
clavian and axillary arteries are described. Additional in- 
formation on the course and relations of those arteries 
which pass toward the scapula is given. 

It is the purpose of this study to analyze the variations 
in origin of the branches of the subclavian and axillary 
arteries and to examine the arterial anastomoses about the 
scapula with a view to clarification of “regularity” and 
“variability” in these vessels. 

Restriction of the term “transverse cervical” to that 
artery which passes to the trapezius muscle is recom- 
mended. Because the previously designated “deep branch” 
of the transverse cervical artery is more frequently (70%) 
a direct branch of the subclavian artery, and because it ac- 
companies the dorsal scapular nerve and has the same 
area of supply, the term “dorsal scapular” artery is sug- 
gested as a replacement for the terms “deep branch” of 
the transverse cervical artery and “descending scapular 
artery”. 

A previously undescribed “muscular perforating artery” 
for the supply of the lower one-third of the trapezius mus- 
cle was found to be present in the majority of the sides 
examined (89%). It originated from the dorsal scapular 
artery and passed through the rhomboid muscles to reach 
the trapezius muscle. 

A frequent muscular branch of the axillary artery is 
given the name of ‘upper subscapular artery” because of 
its relation to the nerve of the same name; it occurred in 
86% of the sides examined. 

The various anastomoses that take place in the scapular 
musculature are described from the dissection specimens. 
The relative caliber of each anastomosis was estimated 
and the frequency of occurrence of the various anastomoses 
is given. The percentage of the total cross sectional area 
for the more frequent anastomoses is also presented. 


70 pages. $2.00. 
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BEHAVIORAL EFFECTS OF ELECTRICAL 
SELF-STIMULATION OF THE SEPTAL AREA AND 
RELATED STRUCTURES IN THE RAT 


(L. C. Card No. Mic 58-1620) 


Bertha Lucille Newman, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Walter R. Ingram 


The behavior of 34 rats in situations in which they 
could electrically stimulate their own brains, has been 
studied. Twenty animals were studied in straight maze 
self-stimulation trials and their times compared to their 
maze performance. From these studies it was found that: 


1. A single stimulus of a 1.5 second duration with 1.5 
minutes between successive trials did not act as 
strong reinforcement in the straight maze perform- 
ance of rats deprived of food for 14 hours or 22 
hours. 


Three stimuli, each with a duration of 0.8 second 
(at 1 second intervals), appeared more strongly re- 
inforcing in maze performance than a single 1.5 
second duration stimulus. 


The reinforcing effect of intracranial stimulation 
was better demonstrated in a bar-pressing situation 
than in straight maze performance. 


. Stimulation of a 1.5 second duration generally re- 
sulted in slower bar-pressing rates than at a 0.8 
second duration; however, the percent of time the 
animals stimulated themselves was comparable for 
both durations. 


Stimulus intensity appeared to be a pertinent vari- 
able in the establishment of a learned response on 
the part of the rat. 


Castration had no deterring effect on the animals’ 
established bar-pressing performance. 
92 pages. $2.00. 


ADDITIONAL MOTOR RESPONSES FROM THE 
MACAQUE OCCIPITAL LOBE 


(L. C. Card No. Mic 58-1456) 


Norman Wilbur Rieck, Ph.D. 
University of Michigan, 1957 


The purpose of this study is to determine whether a 
pattern of head, body, and extremity movements can be 
obtained on stimulation of the occipital lobe of the macaque 
monkey. 


The items following each abstract are: the number of manuscript pages in the dissertation and tts cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1936 ANTHROPOLOGY 





— 


The medial, lateral, and tentorial surfaces of the oc- 
cipital region of the cerebral hemisphere were stimulated 
electrically, and discrete lesions were made in the corti- 
cal tissue either by electrocautery, removal by suction, or 
by a combination of both of these methods. After the in- 
terrupted pathways had been permitted to degenerate for 
a period of from fourteen to twenty-one days, the animals 
were sacrificed and their vascular systems were perfused 
with ten per cent formalin. Careful brain removal followed 
this procedure, and the brains were then prepared for 
microscopic study by a modification of the Marchi tech- 
nique. Sections fifty micra in thickness were studied. 

Points were stimulated on the medial surface of the 
hemisphere which yielded ipsilateral forearm movement, 
upper arm and neck movement, ipsilateral gross arm 
movement, and head movement both toward the side of the 
excitation and away from it. On the lateral surface of the 
occipital area of the hemisphere ipsilateral facial sneer- 
ing, ipsilateral arm movement, contralateral arm move- 
ment, eye deviation obliquely upward, and head movement 
away from the stimulus were obtained. The two points 
stimulated on the ventral surface revealed the following: 
at the rostralmost point, ipsilateral facial sneering, ipsi- 
lateral gross arm movement, upward and backward tilting 
of the head; at the caudalmost point, ipsilateral facial 
sneering, and head turning toward the side of the stimulus. 

It is concluded that a pattern of additional motor move- 
ments similar to those known to exist in other areas of the 
cerebral cortex may also be elicited from the occipital 
lobe in Macaca mulatta. The pattern of movements in the 
ventral portion of the occipital lobe is a caudal continua- 
tion of the pattern which has been described in the tem- 
poral lobe by other workers. 

The degeneration studies reveal fibers which cross to 
the opposite side in the corpus callosum, descend in the 
contralateral internal capsule, and become diffuse in the 
midbrain tegmentum lateral to the red nucleus, presumably 
to synapse there with other ascending and descending 
fibers. An association bundle can be traced from the area 
of the lesion in the occipital cortex to the frontal lobe in 
the region of area eight. 70 pages. $2.00. 





EXPERIMENTAL AND ANATOMICAL STUDIES 
OF THE ANTERIOR PORTION OF THE 
TEMPORAL LOBE OF THE MACAQUE 


(L. C. Card No. Mic 58-1487) 


Julian Ray Youmans, Ph.D. 
University of Michigan, 1957 


This is a clinical and anatomical study of the temporal 
lobe. The literature is rev: wed concerning the develop- 
ment of our knowledge of the so-called temporal lobe 
epilepsy in man and of the anatomy and functions of the 
temporal lobe in man and other primates. 

General anesthesia and aseptic operative technique 
were used in producing experimental lesions in ten ani- 
mals. Irritating lesions were made in the tip of one tem- 
poral lobe of each of five animals by injection of intracor- 
tical alumina cream. In five other animals, electrical 
stimulations were utilized to verify the location of the face 
portion of the second motor area on the tip of the temporal 
lobe and an ablation of part of this area was carried out. 

Placement of the irritating lesions was followed by 
grand mal seizures in three and temporal lobe seizures in 
two of the animals. The facial movements observed during 
temporal lobe seizures were ipsilateral to the irritating 
lesion. Two cases of temporal lobe epilepsy in man with 
ipsilateral facial movements are quoted from the recent 
literature and appropriate correlations are made. Two 
animals had no demonstrable sequelae from placement of 
this irritant. Microscopic study of the brains of these ani- 
mals was carried out on thionin stained material. 

The brains of the animals with ablation experiments 
were studied for fiber degeneration in Marchi and Weil 
preparations. Degenerated fibers have been traced to the 
hippocampal gyrus, the amygdala, the basal ganglia, and 
the midbrain tegmentum and into the anterior commissure. 

One case of temporal lobe epilepsy in man secondary 
to head trauma and surgical ablation of the tip of the tem- 
poral lobe is presented as a comparable lesion to our ex- 
perimental ablations in the macaque. The anatomical 
bases of some of his symptoms are discussed. 

61 pages. $2.00. 
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THE A-B-O BLOOD GROUPS AND 
NATURAL SELECTION: A REVIEW 


(L. C. Card No. Mic 58-1384) 


John Buettner-Janusch, Ph.D. 
University of Michigan, 1957 


The problem of investigating the validity of the proposi- 
tion that natural selection is a factor determining the popu- 
lation frequencies of the A-B-O blood groups is attacked in 
two ways. The first section of the thesis is a review and 
discussion of the relevant literature. This review shows 
that the physiological function of the A-B-O groups in 
disease and their role in maternal-fetal incompatibility, as 





mechanisms by which selection may act upon these groups, 
have received the most attention in research. The as- 
sumption that the A-B-O phenotypes are neutral to forces 
of natural selection is discussed in the light of the de- 
velopment of knowledge about the two postulated mecha- 
nisms. 

The second part of the thesis is a report of an investi- 
gation of the distribution of the A-B-O blood groups ina 
sample of hospital patients. The sample was collected by 
recording all blood transfusions given between the period 
1 January, 1952, and 31 December, 1953, in University 
Hospital, Ann Arbor, Michigan. The information was re- 
corded on standard I. B. M. cards. So that vital statistics 
and diagnostic information could be added to the data 
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collected from the blood bank, a set of approximately 
200,000 I. B. M. cards on which diagnoses for all patients 
seen at University Hospital in 1952 and 1953 were coded 
was obtained from the Hospital Tabulating Service. The 
cards with the blood bank data were matched with these 
cards on an I. B.M. collator by means of the patients’ ad- 
mission number. The vital statistics and coded diagnostic 
information was transferred to the cards with blood bank 
data on an I. B. M. reproducing punch. The rest of the 
analysis was then made with the aid of I. B. M. card sorters. 

All patients designated as other than “white” were re- 
moved from the sample. This left a group of 7747 patients 
for which the data on blood groups, age, sex and diagnoses 
could be analysed. Significant differences in distribution 
of the A-B-O blood groups were found when the patients 
were classified by age and sex. Analysis of these differ- 
ences showed that critical deviations from expected A-B-O 
frequencies were associated with males of blood group O 
suffering from gastro-intestinal disorders. Significant dif- 
ferences were also found in the blood group frequencies of 
women transfused because of pregnancy related disorders. 
Group O was significantly less frequent in this group. In- 
terpretations of the findings are discussed. 

136 pages. $2.00. 


LAKALAI SOCIETY 
(L. C. Card No. Mic 58-1832) 


Martha Ann Chowning, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Ward H. Goodenough 


The data for this paper were gathered during a general 
anthropological study of the Lakalai or West Nakanai of 
New Britain, Territory of Papua and New Guinea. Re- 
search was conducted in New Britain in 1954 and 1956 by a 
team composed of one physical anthropologist and four cul- 
tural anthropologists, including the writer. The cultural 
anthropologists studied the whole tribe, but paid particular 
attention to two villages, one influenced by Methodist mis- 
Sionaries and the other influenced by Catholic missionaries. 
All data were pooled, and the members of the group chose 
different areas to analyze. The particular fields investi- 
gated and described by the writer were social organiza- 
tion, economic activity, and the status of women. Although 
data from the Catholic village were used, the dissertation 
refers principally to the situation in the comparatively 
more conservative Methodist village and to Lakalai society 
as it existed prior to European contact. Lakalai villages 
affiliated with the two Christian sects differed consider- 
ably in the direction and degree of acculturation which they 
had undergone. 

In the dissertation, particular attention is paid to the 
position of the individual within the social system, the ex- 
tent to which the system allows him a choice of behavior, 
and the choices which are actually made. The discussion 
begins with a consideration of the statuses assigned human 
beings, as opposed to spirits, and persons who differ in 
physical composition, appearance, sex, age, and tempera- 
ment. The degree to which assigned status influences or 
determines behavior is examined. 





The major part of the dissertation is devoted to an 
analysis of the principal aspects of Lakalai social organi- 
zation. Kinship, marriage, residence, property, and eco- 
nomic activities are considered in relation to the formal 
framework of the society, the structures of various groups, 
and the ways in which individuals behave within the society. 
Both ideal and actual patterns of behavior are presented. 
Choice of kinship terminology and residence after mar- 
riage, often treated by anthropologists as rules rather than 
Choices, are shown to result in Lakalai from the weighing 
of diverse and complex considerations. 

It is concluded that Lakalai society regulates the be- 
havior of the individual to a considerable extent, but at the 
same time offers him many opportunities to manipulate the 
system to his own advantage. He is seldom confronted with 
an unbreakable rule, but instead must decide for himself 
which of several possibilities is preferable. Although flex- 
ibility and allowance for individual variation seem to be 
peculiarly characteristic of Lakalai society, it may be that 
many other societies offer a similar amount of choice 
which has been obscured by the fact that preferred or usual 
choices are presented as unvarying rules. 

532 pages. $6.75. 


PIEDRAS NEGRAS ARCHAEOLOGY: 
ARTIFACTS, CACHES, AND BURIALS 


(L. C. Card No. Mic 58-1834) 


William R. Coe, Ph.D. 
University of Pennsylvania, 1958 


Supervisors: Linton Satterthwaite and Alfred Kidder II 


The archaeological site Piedras Negras is located in 
northwestern Guatemala, in the middle course of the Rio 
Usumacinta. A lowland Maya ceremonial center, it flour- 
ished during the Classic Period. Eight seasons of exca- 
vations there by the University Museum produced a rela- 
tively large collection of artifacts in addition to informa- 
tion on two specialized contexts, ceremonial caches and 
burials. The thesis is a study of these data. It is taxo- 
nomic, descriptive, and interpretive. 

Our interest in these materials is primarily centered 
on the intriguing problems of the hierarchal aspects of 
lowland Maya Classic culture. Conquest accounts attest 
to, and all our archaeological efforts confirm, the existence 
of a remarkable group of priest-rulers who developed and 
maintained an elaborate ceremonial complex. Architec- 
ture, hieroglyphics and sculpture are major expressions 
of this development. The thesis is largely a study of vari- 
ous less obvious manifestations. 

The bulk of our material is either derived from cere- 
monial contexts or is, by its very nature, ceremonial as 
opposed to utilitarian. Objects of stone, shell, bone and 
clay are present. Utilitarian objects were on the whole 
scanty at Piedras Negras, an understandable fact in view 
of the location of the excavations. This latter material 
presumably relates to artisans and to the contributory 
farming component of lowland social structure. 

The thesis serves to focus attention on the problem of 
utilitarian, purely ornamental and ceremonial functions. 
It is concerned with taxonomy as an approximation of 
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aboriginal attitudes. It is frankly preoccupied with distri- 
bution as a means to positioning Piedras Negras culturally 
in Mesoamerica and particularly in the Maya lowlands. 
Comparisons frequently center on Uaxactun, the only other 
comparably excavated site in the southern lowlands. Out 
of these comparisons emerge various conclusions and sug- 
gestions as to differential participation in trade, to differ- 
ential ceremonial emphases, and to the important question 
of change versus conservatism in lowland culture. 

Caches have received special attention due to their high 
frequency at Piedras Negras. They have been analyzed in 
terms of their components and this results in the conclu- 
sion that on the whole cache items (e.g. eccentric flints 
and obsidians) cannot be presently shown to have value for 
internal and intersite cross-dating. Changes in cache prac- 
tices and components appear to have been minor over con- 
siderable time. Analysis also includes distributional 
studies of votive caches. Positive conclusions are drawn 
as to types of votive caches employed by the Maya and 
others as well as their variable functions. The thesis 
further focuses attention on a variety of burial phenomena, 
for instance, red paint, mutilations and deformations, dis- 
turbance, and other such traits. 

These studies indicate that Piedras Negras, while shar- 
ing in a general lowland uniformity, nevertheless was indi- 
vidualized by numerous peculiarities in mundane and hier- 
archal items. From the standpoints of artifacts and ritual 
practices, the site shows evidence of little change. Pat- 
terns were established early and remained generally static 
throughout the course of the center’s growth. This is in 
contrast to an architectural evolution which, though re- 
tarded compared with that of centers to the east, was well 
marked. Despite the site’s location on a major river lead- 
ing from the less environmentally insulated highland area, 
trade, though certainly a factor, was not obviously con- 
ducted to the degree that one might expect. 

The primary result of this study is the identification of 
Piedras Negras as a Middle Usumacinta center in terms 
other than architectural, epigraphic and sculptural. De- 
tailed attention to many traits provides a substantial cere- 
monial individuality previously unrealized. It provides an 
important point of reference in present and future attempts 
to comprehend the complexities of Maya culture growth. 

575 pages. $7.30. 


VARTAN BHANJI: INSTITUTIONALIZED 
RECIPROCITY IN A CHANGING PUNJABI VILLAGE 


(L. C. Card No. Mic 58-1567) 


Zekiye Suleyman Eglar, Ph.D. 
Columbia University, 1958 





This is a study of village life in Punjab. In particular 
it is a study of one of the institutions important in the tra- 
ditional life of the village people--vartan bhanji, a complex 
mechanism for the exchange of gifts and services--which 
served as a principal means of integration in this society. 
The people studied are Muslims, and the locus of the study 
is the village of Mohla in Gujrat district, the neighboring 
villages, and a few more distant villages which are linked 
to Mohla mainly through the ties of marriage. 

The observations on which this study is based were 





made during a trip to West Pakistan, where the field work 
was carried out from the latter part of 1949 until March 
1955. The central problem discussed in the study is that 
of the effects of the changes brought about by Partition and 
the establishment of the independent state of Pakistan upon 
the village culture as these could be seen through vartan 
bhanji. 








The presentation is divided into three parts. 

Part Iis a description of traditional village life as it 
existed prior to 1947. This section gives a description of 
the village in its relation to the neighboring villages, the 
inter-village relationship, the village itself, the composi- 
tion of the group who live in one compound, the village 
castes and their interdependence in work relationships, 
the importance of land as a source of prestige and of in- 
come, the farmer’s round of activities, the village inwinter 
and the activities of men and women, the calendar of re- 
ligious activities, the family and the kin group, parental 
responsibilities and the completion of life tasks, the spe- 
cial position of a daughter, and the brother-sister relation- 
ship and the duties of a brother to his sister. 

Part II is an analysis of vartan bhanji, in which the 
ceremonies connected with marriage serve as a focus of 
attention. This section defines vartan bhanji and describes 
the role of a daughter as the recipient of gifts from her 
paternal home; the various groups who deal in vartan 
bhanji, i.e. kin--blood and affinal--people of different 

















castes, the village as a whole and different villages; the 
different levels on which this exchange is carried on; the 
rules; the procedure for starting to deal in vartan bhanji; 
the occasions on which it is conducted; vartan bhanji at a 
marriage and the various articles of exchange, including 
sweets, food, yard goods, money and valuables; the roles 
of men and women; and the focal point of distribution. 

It is shown that in its operation vartan bhanji involves 
a wide range of relationships among the various groups in 
this society. It is also of vital importance to the people as 
a source of prestige. It is stressed that while the articles 
of exchange are material objects, yet there is a constant 
emphasis upon interpersonal relations, especially upon 
good relationships with all the people with whom one deals 
in life. 

Part III gives a description of the impact of change upon 
village life, with the main emphasis upon those changes 
which affected interpersonal relations in general and var- 
tan bhanji in particular. 

In conclusion it is indicated that the specific practices 
in vartan bhanji are being modified, but that despite change 
the traditional principles of social relations in village life 
have been maintained in the new situation. 

The study is illustrated with maps of the village and its 
surroundings, with diagrams of the farmer’s calendar, of 
the kin group, of the ceremonial visits of bride and bride- 
groom, and of intermarriage within the kin group, and with 
charts showing the farmer’s seasonal activities, the an- 
nual work done by and payments received by different oc- 
cupational groups, and the main ceremonies connected with 
marriage, and with a sample page from a family register 
showing money received as vartan bhanji. 

358 pages. $4.60. 
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THE PALIAU MOVEMENT IN THE 
ADMIRALTY ISLANDS -- 1946 TO 1954 


(L. C. Card No. Mic 58-1869) 


Theodore Schwartz, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Professor A. I. Hallowell 


This thesis describes, interprets, and analyses the 
history, events and development of the Paliau Movement 
from the year 1946 when this comprehensive social- 
political-economic-religious Movement began among the 
Melanesian followers of the native, Paliau, through the 
years 1953 and 1954 during which the author made a field 
study of the Movement. The description of events prior 
to the field study is based on extensive and intensive inter- 
viewing. Direct observation with continued interviewing 
enabled detailed documentation of the latter part of the 
Movement. 

The Paliau Movement aimed at total, rapid, cultural 
transformation. The thesis differentiates the Movement 
from the Cult, which, in two distinct phases occurred in 
association with it. The Movement, led and formulated by 
Paliau, was more programmatic, secular, and future- 
oriented in program than the Cult which emphasized im- 
minence of goal attainment through supernatural means. 
The thesis attempts to trace and analyse the relationship 
between Cult and Movement through seven phases of Ad- 
miralty Island (Manus) acculturation subsequent to World 
War II. The Local Phase followed the war when a number 
of individuals attempted to initiate partial programs of 
change within their own villages- all of these called for 
blanket repudiation of the old Manus cultures. In the Initial 
Movement Phase Paliau propagated a program of cultural 
transformation aimed first at attaining a new culture (the 
Newfela Fashion) which was not to be a final cultural state 
but a vehicle for movement through change toward an ulti- 








mate goal-culture based on Euro-American models. The 
First Cult Phase (known as the Noise) covered a period in 
each of thirty three villages during which there was an 
excited belief that Jesus and the ancestors were about to 
come bringing Cargo. This was a period marked by de- 
struction of property, mass or individual convulsive sei- 
zures, visions or hallucinations, and direct communication 
with Jesus or the dead. Within three months the Noise ran 
its course and collapsed, but it left the villages that had 
become involved in it united in an unprecedented solidarity. 
The Organization Phase lasting roughly from 1947 to 1950 
put much of the initial program of the Paliau Movement 
into effect with further modification in the direction of the 
goal-culture. The Plateau Phase followed upon a loss of 
momentum and external blockage after 1950. It was 
marked by drift, loss of early Newfela Fashion content and 
decline in morale. During the latter part of this Plateau 
Phase the people who had dominated the scene during the 
First Cult Phase again began to come to the fore. The 
Second Cult Phase was a revival of the First Cult and of 
the early forms of the Newfela Fashion. Unlike the First 
Cult it managed to recruit only a part of the Movement 
membership and brought the rest into opposition to it. 
This opposition led by Paliau succeeded in checking the 
Second Cult. The conflict resulted in a greater separation 
of these two ideologies and orientations toward change. 
Finally, at the end of the field period, an Officialization 
Phase brought legitimate recognition to the Movement by 
the Australian Administration under the Native Council 
system. 

The thesis concentrates its analytic and interpretive 
efforts on the varying cognitive orientations toward change 
of the different groups and phases of this history of ac- 
culturation. It is concerned with the structure and content 
of cognitive constructs of cultural transformation and 
their part in structuring the actual course of culture 
change. 679 pages. $8.60. 














BACTERIOLOGY 


IDENTIFICATION OF LACTIC ACID BACTERIA 
ASSOCIATED WITH MEAT SPOILAGE 


(L. C. Card No. Mic 58-1882) 


James Robert Allen, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor E, M, Foster 


Lactic acid bacteria have been recognized as causes of 
spoilage of meats and meat products since the report of 
Niven, Castellani and Allanson (Soc. Am. Bacteriologists, 
Proc. Meetings, p. 50, 1948). The form of spoilage caused 
by these organisms characteristically involves sliminess, 
green discolorations or both. These workers and others 
considered the responsible bacteria to be new species. 
Until 1957, however, with the publication of Niven and 
Evans (J. Bacteriol., 73, 758-759, 1957), none had been 


classified or named, although results of nutritional, ther- 
mal tolerance and taxonomic studies had been reported. 

In his study for the M. S. degree the author followed 
the course of spoilage at refrigerator temperatures of 
four types of vacuum-packed sliced cold meats. Several 
hundred lactic acid bacteria were isolated, and a repre- 
sentative group of 40 cultures was retained for the pres- 
ent study, which consisted of a taxonomic appraisal of the 
isolates. Traditional methods of characterization were 
employed. 

One culture was identified as a Pediococcus species, 
one as Streptococcus faecalis, one as Leuconostoc mesen- 
teroides, five as Lactobacillus viridescens, and one as a 




















close relative of Lactobacillus casei. 

Two physiological groups of heterofermentative lacto- 
bacilli comprising two cultures each were not identifiable. 
Since levo-rotatory lactic acid was produced, it was con- 
cluded that they represented a completely new group. 
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These isolates were not named because it was felt that a 
larger number of members of the group should be studied 
before the group is divided into species. 

Four homofermentative lactose-fermenting isolates 
comprising a homogeneous group also could not be identi- 
fied. Although these isolates were mesophilic and pro- 
duced inactive lactic acid, they were unrelated to either 
Lactobacillus plantarum or L. arabinosus. 

Two new species of non-lactose-fermenting homofer- 
mentative lactobacilli represented over half of the collec- 
tion of isolates. There were ten strains of Lactobacillus 
salimandus nov. spec. plus three cultures considered to be 
a variety of it, and ten strains of Lactobacillus carnicolus 
nov. spec. plus one varietal strain. Both species were 
grouped with the streptobacteria. They had the following 
characteristics in common: they fermented ribose, fruc- 
tose, galactose, glucose, mannose, cellobiose, sucrose and 
Salicin; they hydrolyzed esculin and produced polysac- 
charide from sucrose; neither fermented xylose, arabinose, 
rhamnose, sorbitol, mannitol, melezitose, a-methyl-D- 
glucoside or a-methyl-D-mannoside; neither hydrolyzed 
starch; neither grew on the surface of APT agar without 
Tween 80; both were a-hemolytic, grew at 10 and 15 C but 
not at 45 C, and grew in the presence of 8 to 10 per cent 
sodium chloride; neither tolerated pH 9.6, utilized citrate, 
produced AMC, hydrolyzed hippurate, or grew well in milk 
media; and both produced inactive lactic acid. L. sali- 
mandus did not ferment lactose or raffinose whereas the 
results with L. carnicolus were negative to “doubtful,” and 
the latter species could be “adapted” to lactose fermenta- 
tion. L. salimandus fermented maltose but not melibiose 
and trehalose and did not produce ammonia from peptone; 
L. carnicolus had the opposite properties. 

These two species were the ones isolated most fre- 
quently from the meat samples studied. They were ob- 
viously related to each other but could be differentiated. 
Their relationship to L, leichmannii, the only recognized 
non-lactose-fermenting streptobacterium, is not as close 
as their relationship to each other. Their ability to grow 
at low temperatures and their tolerance of high salt con- 
centrations permit their growth in processed meats. And 
their ability to produce a slimy polysaccharide from su- 
crose, which is commonly used in meat products, would 
associate them with spoilage. 150 pages. $2.00. 
































STUDIES ON PERSISTENT VIRAL INFECTION IN 
TISSUE CULTURES OF HUMAN CELLS 


(L. C. Card No. Mic 58-1827) 


Victor Visvaldis Bergs, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Werner Henle 


The MCN and Lung-To lines of human cells in continu- 
ous tissue culture support propagation of Newcastle dis- 
ease (NDV), mumps and 6-6 strains. On primary inocula- 
tion, only excessive doses produce some cytopathic effects. 
On further passages lesions are absent. Once these cul- 
tures are infected, viruses and cells continue to multiply 
indefinitely. Efforts were made to elucidate the conditions 
which permit both cells and virus to survive. 





Only a small proportion of the cells in persistently in- 
fected cultures can be shown to contain infectious virus 
- one in 50 to 100. No evidence was found indicating for- 
mation of incomplete virus (non-infectious hemagglutinins 
or complement fixation antigens). The infectious virus 
was associated mainly with the cells and only one to 10% 
was free in the medium. Sonic disruption of the cells did 
not increase the virus titer denoting that an infected cell 
contains at any given time only one infectious unit of virus. 
Transfer of one NDV-infected cell (among 50 non-infected) 
to normal MCN cultures led to rapid spread of the infec- 
tion (again about 1 in 50) and within 3 to 5 days maximal 
viral yields were obtained. To achieve this, the infected 
cells must produce considerable quantities of virus. This 
implies that as soon as one virus particle is completed it 
is released from the cell. There was no indication that 
initially non-infectious cells from carrier cultures enter 
into virus production on prolonged incubation in MCN cul- 
tures. 

Although only a few cells in persistently infected cul- 
tures were producing virus, the whole culture was affected 
by the presence of the carried virus: The growth rates 
were reduced; the carrier cultures revealed an increased 
aerobic glycolysis; and they were resistant to cytopatho- 
genic viruses. 

The resistance of persistently infected cultures to 
vesicular stomatitis virus represents an example of viral 
interference: It was not caused by lack of adsorption of 
the challenge virus; it was not related to the increased 
lactic acid formation of carrier cultures even though VSV 
infection was found to be highly pH dependent; it was 
transitory, the challenge virus ultimately destroyed the 
cultures; it was non-specific since the carrier cultures 
resisted infection by 3 unrelated viruses; it was induced 
also by ultraviolet-inactivated NDV in uninfected cultures; 
the challenge virus (VSV) went into an eclipse in unin- 
fected and carrier cultures indicating that the block oc- 
curred at an intracellular level. | 

There was clear evidence of selection of virus in per- 
sistently infected cultures (plaque size, rate of spread of 
infection in MCN cultures) but not of the cells. Of 50 
cloned lines of MCN cells none were destroyed by NDV, 
all became carrier lines and only then acquired resistance 
to VSV. All of 39 cloned cultures derived from NDV car- 
rier lines were free of virus; they were fully susceptible 
to VSV, and became carrier cultures upon introduction of 
NDV. 

Cultivation of carrier cultures for several months in 
the presence of specific immune serum to the carried 
virus rarely cured the cultures completely; the virus re- 
appeared upon removal of the serum. 

The data obtained could be explained assuming that 
about one in 50 cells are in an appropriate physiological 
or nutritional state to support virus reproduction. The 
progeny consists of receptive and refractory cells, the 
latter being the majority. Adsorption onto receptive cells 
leads to further virus production; adsorption onto re- 
fractory cells induces interference. This cycle is repeated 
until all receptive cells are producing and all refractory 
cells are resistant. At this stage, cellular division is still 
occurring. Upon division, resistance is partly or wholly 
lost. The daughter cells may then in part be receptive to 
virus reproduction and maintain the infectious process. 

106 pages. $2.00. 
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STUDY OF CANINE DISTEMPER VIRUS AND 
HEMAGGLUTINATING VIRUS OF JAPAN AS 
CAUSES OF DISEASE IN MAN 


(L. C. Card No. Mic 58-1895) 


Joseph Louis Demeio, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Duard L, Walker 


Canine distemper virus was studied as a possible cause 
of upper respiratory infection in man. Paired sera which 
had been tested for the presence of anti-distemper anti- 
bodies by neutralization in ovo in two independent labora- 
tories were available so that a comparison of results ob- 
tained by the three laboratories might be made, and, also, 
to ascertain whether or not patients with upper respiratory 
infections showed any significant changes in antibody levels. 
Specimens were available for serological and isolation 
studies from two human beings who had common cold-like 
symptoms shortly after exposure to a dog suffering from 
distemper. Direct and indirect tests were made in an at- 
tempt to demor strate infection due to canine distemper- 
virus. 

There was little correlation in results of measurements 
of antibody by neutralization in ovo arrived at independently 
by the three laboratories testing for anti-distemper anti- 
bodies, and distemper virus could not be isolated in ferrets 
that had been inoculated with garglings from two human 
beings. As a consequence of the poor correlation in anti- 
body titers obtained by the three laboratories it was con- 
sidered that more reliable and satisfactory procedures for 
measuring virus and antibody would need to be devised be- 
fore further work on this problem could be pursued with 
profit. 

The Hemagglutinating Virus of Japan (HVJ) was studied 
as a possible cause of upper respiratory infection in in- 
habitants of the United States. Measurements of antibody 
by hemagglutination-inhibition, complement-fixation, and 
neutralization in ovo were used in attempts to relate HVJ 
to upper respiratory infections and infectious mononucleo- 
sis. Approximately 12% of patients with atypical pneu- 
monia, infectious mononucleosis, or “grippe” showed sig- 
nificant increases in antibody titer to HVJ. Attempts were 
made to isolate virus by inoculation of chicken embryos 
and mice with throat washings previously collected from 
those patients in whom antibody against HVJ appeared, but 
there efforts were not successful. Lack of success may 
have been due, in part, to prolonged storage of specimens 
under unfavorable conditions. It was considered that HVJ 
may have played some part in the etiology of some cases 
of influenza-like illnesses and atypical pneumonia, but that 
the appearance of antibody against HVJ in persons with 
classical infectious mononucleosis could most readily be 
explained as due to infection with an agent, yet unknown, 
which possess - an antigen in common with HVJ. 

It was found that persons with typical mumps infection 
regularly produced antibody reactive with HVJ during the 
course of their illnesses. Of 24 cases of mumps infection 
studied, 22 had increases in antibody against HVJ meas- 
urable by hemagglutination-inhibition, complement-fixation, 
and neutralization in ovo. This indicated that mumps virus 
and HVJ share a common antigen although this relationship 
could not be demonstrated well by immunization of lower 
animals. One of four persons injected with a killed mumps 





virus vaccine responded with a significant increase in an- 
tibody reactive with HVJ and Newcastle disease virus as 
well as with mumps virus. 

Sera from 60 individuals were tested for activity 
against both HVJ and mumps virus. Twenty-eight were 
found to inhibit HVJ and detectable antibody against mumps 
virus was found in 22 of these, suggesting that much of the 
antibody against HVJ found in sera of persons in the United 
States may be a result of mumps infection rather than 
actual infection with HVJ. 87 pages. $2.00. 


EVALUATION OF STRAIN-SPECIFIC ANTIGENS 
OF INFLUENZA VIRUSES, TYPE A, 
BY COMPLEMENT- FIXATION 


(L. C. Card No. Mic 58-1840) 


Akinyele Fabiyi, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Werner Henle 


In studies on the antigenic analysis of influenza virus, 
the complement-fixation test (CF) has been neglected in 
favor of the hemagglutination-inhibition reaction (HAI). 
The latter is complicated by several factors which limit 
its usefulness. The CF test is not hampered by compar- 
able inherent disadvantages. Two CF antigens of influenza 
virus are known: the type-specific soluble (S) antigen, 
and the strain-specific virus (V) antigen. For strainanaly- 
ses of influenza viruses, it is essential to have available 
V antigens uncontaminated by S, and high titered anti-V 
sera free of anti-S. 

This investigation deals with the application of the CF 
technic to various problems concerning the strain- 
Specificity of influenza virus. In all, 34 influenza type A 
strains, representing isolates between 1931 (Sis) and 1957 
(Japan-305), are studied. 

Section I. Methods were described whereby anti-S de- 
void of anti- V may be produced. The sera were needed to 
detect traces of S on the V antigen preparations. 

Section II. Methods, for the preparations of highly 
strain-specific anti-V sera, free of anti-S, against 34 in- 
fluenza type A strains, were described. CF analyses of 
the 34 strains, by cross-testing the serum of each strain 
against all the V antigens of the 34 strains, showed that 
the virus strains were well demarcated into the swine, A 
and A’ families. Highest antibody titers were obtained 
with antigens of homologous strains; exceptions were in- 
stances where equivalent levels were obtained with heter- 
ologous antigens of strains isolated in close epidemic 
periods. Cross-reactions between strains were observed, 
and these were mostly reciprocal. The results agree fa- 
vorably with those obtained by the HAI technic. 

Section II]. The strain-specific anti-V sera were eval- 
uated with respect to their usefulness in the identification 
and antigenic analyses of new influenza isolates. Viruses 
isolated in 3 influenza outbreaks in March 1957 were found 
to be closely related to Ned-36-56; and 46 isolates re- 
covered during the autumn epidemic of 1957 were identi- 
fied, by CF reactions, to be the Asian strain of influenza. 

Section IV. Appropriate V antigens were evaluated as. 
to their usefulness in CF serodiagnosis of human cases of 
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influenza with respect to the identity of the infecting strain. 
An easily adaptable method was described. The results 
showed that this technic was at least 90% efficient in es- 
tablishing cases of Asian influenza. 

Section V. Sera from 25 cases of one 1957 influenza 
outbreak were analyzed in detail with respect to anti-V 
responses. The results were correlated with the ages of 
the patients. The results did not support the “original sin” 
theory of Davenport et al. The spectrum of anti-V re- 
sponses were interpreted to be dependent on the multiplicity 
of exposures of individuals to influenza viruses rather than 
on the specificity of the original infecting strain. 

Section VI. The above interpretation was put to test by 
experimentation by repeated infections of guinea pigs with 
the same or different strains of influenza virus. The re- 
sults showed that on first exposure, anti-V formed was 
strain specific, and cross-reactions with other strains 
correspond to those obtained with killed vaccines. Fur- 
thermore, any strain of influenza virus may recall anti- 
bodies to virus of preceding exposures, regardless of 
whether the agent of the second or subsequent exposures 
was isolated years before or after the agent used for pri- 
mary infection. A discussion on the possible use of live 
attenuated virus for prevention of influenza in man was 
presented. 88 pages. $2.00. 








STUDIES ON VIRAL 
COMPLEMENT-FIXING ANTIGENS 


(L. C. Card No. Mic 58-1847) 


Vincent V. Hamparian, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Werner Henle 


Viral complement-fixing antigens may exhibit anti- 
complementary activity which renders them unsuitable for 
use. The presence of host components in crude viral anti- 
gens may also offer obstacles to the performance of 
complement-fixation tests with certain immune sera. 
Various methods have been applied in the past for the puri- 
fication of such antigens. Many of these are cumbersome 
and often lead to the loss of considerable quantities of the 
specific viral antigen. 

A new method is described for the elimination of non- 
specific components from viral antigens. Several viral 
complement-fixing antigens derived from various host sys- 
tems were treated repeatedly with fluorocarbon Freon 112 
(1, 2 - difluorotetrachloroethane). It was possible to re- 
move undesirable reactivities such as anticomplementary 
activity and host component antigens from these prepara- 
tions. 

The specific complement-fixing antigens demonstrated 
differences in their susceptibilities to fluorocarbon treat- 
ment. Those of the Coxsackie and poliomyelitis groups 
tolerated repeated treatments without loss in titer. Others, 
such as, mumps and influenza V and S antigens were pre- 
cipitated by two treatments (Sections I and Il). 

It is now possible to produce highly specific poliomyeli- 
tis complement-fixing antigens for use in diagnostic tests. 
Before using such antigens in any routine diagnostic labora- 
tory it would be highly desirable to obtain them in non- 





infectious form. Heating of the antigens, to destroy their 
infective property, produces a group-specific broadening 
in their antigenicities especially when tested against human 
sera. Until the results obtained with heat-killed antigens 
can be properly interpreted, such antigens are practically 
useless for diagnostic purposes. To elucidate this prob- 
lem, a direct immunological approach was employed, 
namely that of antibody absorption. 

Potent viral preparations for use as absorbents were 
prepared by concentration and fluorocarbon treatment of 
infected tissue culture fluids. Two stage absorptions of 
sera were employed in all experiments. When homotypic 
monkey hyperimmune sera were subjected to cross- 
absorption procedures, two antigen - antibody systems 
were demonstrable. The sera contained antibodies against 
the unheated as well as against the heated homologous 
antigens. Both antibodies could be selectively removed by 
cross-absorption. Neutralizing antibody titers were re- 
moved along with antibodies against the unheated antigens, 
whereas removal of antibodies against heated antigens did 
not alter the neutralizing antibody titers. Absorption of 


one human serum with the three types of heated poliomyeli- 


tis antigens resulted in the demonstration of a group- 
reactive antibody. Any one of the three heated antigens 
removed this heterotypic reaction, leaving the three type- 
specific antibodies against the unheated antigens and the 
neutralizing antibody titers intact. An indication of pos- 
sible differences in group reactivity was suggested by re- 
sults obtained with one chimpanzee serum which demon- 
strated high antibody titers against heated types I and II 
antigens and a weak reaction against heated type II anti- 
gen. The presence of a common antibody against heated 
types I and II antigens was demonstrable by cross- 
absorption with these antigens. However, absorption with 
type III heated antigen failed to decrease this antibody titer 
(Section III). 

Heretofore, only infectious virus preparations could be 
utilized as complement-fixing antigens for the diagnosis 
of poliomyelitis in man if the determination of the specific 
type of virus causing the disease was desired. It is highly 
desirable to eliminate infection hazards by inactivating 
antigens without altering their specificity. Although the 
application of heat will destroy infectivity, the antigen spe- 
cificity is lost at the same rate. Exposure to ultraviolet 
light also results in conversion of poliomyelitis antigens 
from type-specific to heterotypic reactivity. Since de- 
struction of infectivity occurs more rapidly under these 
conditions as compared to the relatively slow process of 
heat inactivation, the influence of ultraviolet light irradia- 
tion on the antigens was investigated as a method for de- 
struction of the infectivity without change in the type- 
specificity of poliomyelitis antigens. The rate of inactiva- 
tion of infectious poliomyelitis antigens was determined 
by exposure to ultraviolet light at closely spaced time in- 
tervals. Type I and type II antigens were fully inactivated 
after four minutes of treatment. Type I antigen required 
five minutes of treatment to assure its complete inactiva- 
tion. Aliquots from all exposure time intervals were then 
tested for antigenic evaluation against appropriate indi- 
cator sera. Type I virus was completely inactivated after 
five minutes of ultraviolet light treatment whereas another 
five minutes of irradiation was required to convert the an- 
tigen to group-specificity. For type II virus, the time in- 
terval between inactivation and antigen conversion was even 
greater. Four minutes of treatment sufficed to inactivate 
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the infective property of the antigen. Heterotypic comple- 
ment-fixing reactions became apparent only after thirty 
minutes of exposure to ultraviolet light. With type III 
virus, the antigen preparation was inactivated after four 
minutes of treatment, while twenty minutes of irradiation 
was necessary to expose the group reactive antigen. 

By adjusting the irradiation intervals of the three polio- 
myelitis antigens it was possible to obtain fully inactivated 
virus preparations that still exhibited complete type- 
specificity in their serological behaviour when tested 
against human and animal sera. 60 pages. $2.00. 


A STUDY OF THE EFFECTS OF HERPES SIMPLEX 
VIRUS ON CULTURED HUMAN CELLS 


(L. C. Card No. Mic 58-1907) 


Harry Clifford Hinze, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Dr. Duard L. Walker 

The cytopathogenic effect of herpes simplex virus in 
cultured human amnion cells, human conjunctival cells 
(Chang), and two lines of human carcinoma cells (strains 
HeLa and KB) was found to consist of a rapid cell degener- 
ation with formation of intranuclear inclusion bodies, mul- 
tinucleated giant cells and final lysis of the infected cells. 
In selecting an assay system for herpes virus a compari- 
son of the susceptibility to infection of these four types of 
cultured cells, suckling mice, adult mice and embryonated 
eggs showed that intracerebral inoculation into adult mice 
gave a Significantly more sensitive test for the detection 
of virus than the other systems. The four lines of cultured 
cells were uniformly susceptible to infection. 

Attempts were made to alter the normal destructive ef- 
fect of herpes virus on cultured cells to produce a more 
stable relationship in which both the host cells and virus 
could exist together for an indefinite time. The methods 
used were those shown by other workers to produce a 
Similar change with other virus-host cell systems. They 
included: 1) reduction in temperature of incubation of the 
infected cells, 2) selection of mutant cells resistant to de- 
struction by the virus, and 3) addition of human serum 
containing neutralizing antibody to restrict the spread of 
virus in the culture. 

Reducing the temperature of incubation of infected cul- 
tures from the optimal 37° C to 30° C produced a moderate 
delay in destruction of cells by the virus. Although cyto- 
pathology due to herpes virus was completely prevented at 
an incubation temperature of 22° to 25° C the virus itself 
failed to survive in cultures at this temperature. When in- 
fected cultures were incubated at 37° C for 2 to 4 hours 
before being placed at 22° to 25° C virus persisted in the 
cells for 14 days at the lower temperature without pro- 
ducing detectable cytopathology. 

The exposure of large cell populations to destruction 
by herpes virus in order to select cells susceptible to in- 
fection but resistant to destruction by the virus failed to 
reveal the presence of such cells. Infection of cultures 
containing approximately 10’ cells consistently destroyed 
99.99 per cent of the cells in 5 to 7 days. When the few 
surviving cells were grown into cultures they were generally 





not infected with the original virus but were as susceptible 
to infection and destruction by herpes virus as were the 
parent cultures. 

The addition of 10% of pooled human serum containing 
a low titer of herpes neutralizing antibody to cultures in- 
fected with this virus apparently limited the spread of vi- 
rus sufficiently to produce a chronic infection. At the 
present time such chronic tissue culture infections have 
been maintained for over 10 months. During this time the 
virus in these cultures underwent considerable change. 
The virulence of this virus in adult mice was significantly 
reduced. Its effect in normal cultured cells changed from 
the usual cell destruction seen with the original virus to 
proliferation of the infected cells. The release of this 
virus from infected cells into the surrounding medium was 
also altered. Although virus multiplied to a considerable 
titer inside the cells, little or no infectious virus was de- 
tected in the extracellular fluid. } 

In the course of studies on the effect of prolonged ex- 
posure of cultured cells to herpes virus at 30° C a line of 
cells (designated HC400) was isolated which showed ab- 
normal growth characteristics. These characteristics 
have remained stable through 14 serial subcultures of this 
cell line. The possibility was considered that the HC400 
line contained a persistent, though inapparent, herpes in- 
fection. However, no infectious virus or viral antigen 
could be detected in these cells by a variety of methods. 
X-irradiation of these cells also failed to induce produc- 
tion of infectious virus. 91 pages. $2.00. 


NUTRITIONAL AND PHYSIOLOGICAL STUDIES 
OF A MEMBER OF THE GENUS ACETOBACTER 


(L. C. Card No. Mic 58-1851) 


Sue Hurwitz, Ph.D. 
University of Pennsylvania, 1958 





Supervisor: Dr. D. J. O’Kane 


A bacterial culture, isolated from an impure culture 
of Nitrosomonas, was identified as a member of the genus 
Acetobacter. Species identification was not possible. 

Nutritional studies were conducted and a chemically 
defined medium was described. This medium contained a 
salt solution with ethanol as a carbon source and anenergy 
source. Sodium glutamate and ammonium sulfate served 
as nitrogen sources. 

The effect of amino acids on the growth of the organism 
was observed. It was found that D-serine inhibited growth 
and that L-serine, alanine, and glycine relieved the inhi- 
bition. The relief of D-serine, inhibition by L-serine was 
competitive, whereas relief of inhibition with glycine and 
alanine was probably by a different mechanism since it 
required twenty times less L-alanine or glycine than L- 
serine to relieve the inhibition. A biochemical explanation 
of this inhibition and its relief was offered. 

The metabolic fate of ethanol was studied. It was found 
that ethanol was oxidized to acetic acid and this was fur- 
ther oxidized to COz, H2O and some unknown compound(s). 
The nature of this compound was considered. During 
growth acetic acid did not accumulate. However, it did 
accumulate in the presence of various inhibitors. 
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It was also found that this organism appeared to be 
capable of growth in an autotrophic medium although no 
primary energy source was determined. Ammonium sul- 
fate in the medium and oxidizable gaseous elements in the 
laboratory atmosphere were eliminated as possible energy 
sources. 57 pages. $2.00. 


INDUCTION OF AN ENZYME SYSTEM FOR 
ARGININE CONVERSION BY A GROUP A 
STREPTOCOCCUS DURING STEADY-STATE GROWTH 


(L. C. Card No. Mic 58-1852) 


William L. Landau, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, Fred Karush 


A method for investigation of induced enzyme formation 
by the use of a continuous culture apparatus has been de- 
scribed. Among the advantages of such a system are con- 
stancy of growth rate, nutrilite and metabolite concentra- 
tion and pH. With the aid of the continuous culture appara- 
tus it was possible to make glucose the limiting nutrilite 
and thus avoid the severe inhibition which glucose pro- 
duces for induction of this enzyme system. 

The enzyme system studied converts arginine to orni- 
thine with citrulline as an intermediate. This system was 
produced during the growth of a Group A streptococcus. 
Since arginine was required for growth, non-inducing con- 
centrations were employed to achieve a steady state as 
evidenced by the constancy of turbidity and pH. For the 
formation of the enzyme system a batch of medium con- 
taining arginine at a concentration sufficient for induction 
was fed into the growth tube into which arginine was also 
added to provide a concentration in the growth tube equiva- 
lent to that in the medium thus sharply defining a zero 
time. Measurements were then made of both the rate of 
increase of enzyme in the cells and the rate of decrease of 
arginine in the culture supernatant. 

It was found that although the concentration of arginine 
at first rapidly decreases in the growth tube, the steady- 
state concentration is often achieved only after several 
days. The possible significance of this observation has 
been discussed. During steady-state growth in the pres- 
ence of inducing concentrations of arginine, samples of the 
culture were examined and determinations made for growth 
tube concentrations of arginine, specific activities of the 
cells, specific rates of arginine utilization and the rates of 
turnover of the enzyme. 

Although adequate steady-state growth was obtained 
with the completely synthetic medium described, an un- 
known component in yeast extract was found necessary for 
the production of enzyme except when high concentrations 
of arginine were used for induction. Results from experi- 
ments designed to determine the role of yeast extract indi- 
cate that it increases the ability of the cells to remove 
arginine from the medium. The possible relationship of 
the yeast extract factor to the development of a specific 
transport system has been discussed. 

Considerable variability has occasionally been observed 
in the rate of enzyme formation and a possible explanation 
has been offered. It has been suggested that, due to un- 





determined causes, there may be differences in the state 
of the culture, prior to induction, with respect to the ability 
of the cells to take up arginine. 

Areas which will require further investigation have 
been presented, one of which is the search for a non- 
metabolizable inducer. The use of such an inducer to in- 
crease the experimental scope has been stressed. 

71 pages. $2.00. 


THE CARBOHYDRATE METABOLISM AND 
CYTOCHROME OXIDASE OF 
PENICILLIUM CHRYSOGENUM 


(L. C. Card No. Mic 58-1927) 


Charles John Sih, Ph.D. 
The University of Wisconsin, 1958 








Supervisor: Professor Stanley G. Knight 


The first part of this thesis is concerned with the car- 
bohydrate metabolism of Penicillium chrysogenum strain 
NRRL 1951-B25. Since little was known regarding the 
mechanisms of glucose dissimilation and no phosphate 
esters of the Embden-Meyerhof pathway had been isolated 
from this mold, this study was undertaken to determine 
the mechanisms involved in glucose degradation through 
a demonstration of the enzymes as well as isolation and 
characterization of some of the intermediates. 

Cell-free extracts of a mold, preparedby sonic oscil- 
lation, were found to contain all the phosphate esters and 
all the enzymes of the Embden-Meyerhof glycolytic path- 
way with the exception of phosphohexokinase. Also found 
was a conventional hexosemonophosphate shunt which gen- 
erated pentose phosphates from hexose phosphates anda 
pentose cycle which generated hexose phosphates from 
pentose phosphates. No direct oxidative pathway prior to 
phosphorylation as is present in many aerobic bacteria 
could be demonstrated. Thus, the mechanism of glucose 
dissimilation by this organism seems to resemble that of 
yeast and mammalian tissue. 

The second portion of this thesis deals with the cyto- 
chrome oxidase of the same strain of Penicillium chryso- 
genum. Since cell-free extracts of this organism showed 
no absorption maxima characteristic for heme cytochrome 
oxidases, it was suspected that the cytochrome oxidase _ 
might not be hematin in nature. This investigation was 
undertaken to study some of the characteristics of the 
oxidase in an attempt to gain an insight as to its nature. 

The mold oxidase, as are most cytochrome oxidases, 
was inhibited by the conventional cytochrome oxidase in- 
hibitors, cyanide, azide, hydroxylamine and carbon mon- 
oxide. In contrast, however, the inhibition by carbon mon- 
oxide was not reversed by light and the oxidase was in- 
hibited by o-phenanthroline. In addition, the hemochromo- 
gen spectrum of the extract showed no absorption maxima 
around 600 my, the region characteristic for the usual 
hematin cytochrome oxidases. Attempts to purify this 
oxidase by application of the methods used for the mam- 
malian system was unsuccessful, probably because the 
catalytic elements in the Penicillium particle are more 
firmly fixed than in the mammalian particle. 

69 pages. $2.00. 
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THE IMMUNOLOGIC RESPONSE OF RABBITS 
INJECTED WITH HOMOLOGOUS AND 
HETEROLOGOUS CORNEAL AND UVEAL TISSUE 


(L. C. Card No. Mic 58-2116) 


Waldon Burdette Wacker, Ph.D. 
The Ohio State University, 1957 


The antigenic properties of two ocular tissues, the uvea 
and the cornea, were examined in connection with current 
concepts that an auto- or iso-immune response to these 
tissues is involved, in the one instance, with the etiology 
of sympathetic ophthalmia, and in the other instance, with 
the clouding of corneal homografts. 

The immunization of rabbits with homologous corneal 
and uveal tissue did not stimulate the production of iso- 
antibody demonstrable serologically either by the comple- 
ment fixation test or hemagglutination test or by the de- 
velopment of a state of hypersensitivity. These results are 
in contrast to several reports in which circulating antibody 
and hypersensitivity have been observed in animals im- 
munized with homologous uveal tissue. Pertinent to these 
reports were the observations in the present work of a 
non-specific skin test elicited with certain preparations of 
homologous uveal tissue, which was otherwise indistin- 
guishable from a hypersensitive response; and the occur- 
rence of anticomplementary sera, produced as a result of 
the immunization procedures, which might be interpreted 
as a demonstration of specific antibody. It seems likely 
that similar observations have been the basis for the pre- 
viously mentioned contrasting reports. 

While immunization of rabbits with homologous corneal 
and uveal tissues failed to produce serologic evidence of 
antibody, this study has shown that antibody of two kinds 
may exist in rabbits for antigens present in their ownuveas 
and corneas. The first kind was, in each instance, naturally 
occurring and was not influenced by immunization. The 
natural antibody for uvea was heat labile at 62° C., and had 
an affinity for several other rabbit tissues, being identical 
in its properties with the Kidd-Friedewald antibody. The 
natural antibody for cornea was a previously undescribed 
hemagglutinin, which was relatively heat stabile and was 
quite specific for rabbit cornea. 

The second kind is, again in each instance, antibody in 
rabbits directed toward antigens in their own eye tissues, 
demonstrable by serology or skin tests, but acquired as 
the result of immunization with heterologous eye tissues. 
The injection of rabbits, for example, with beef uvea led to 
the production of antibodies directed toward species spe- 
cific antigens, in addition to other antibodies which reacted 
not only with the homologous uvea but also with human and 
with pigmented and albino rabbit uvea. Similarly, the in- 
jection of rabbits with beef cornea led to the production of 
antibodies which reacted with rabbit cornea as well as with 
cornea derived from several other species. In addition, 
guinea pigs immunized with the cornea or uvea of rabbits 
developed a state of hypersensitivity to the corresponding 
tissues of several different species. 

The demonstration of acquired antibody to cornea or 
uvea, which reacts in each instance with the corre- 
Sponding tissues of several species, was attributed to 
the occurrence of organ specific antigens in both the 
cornea and uvea. The additional demonstration of anti- 
body specific for the eye tissues of the species which 
produced the antibodies indicates that the antigens are 
also isoantigens. 





It is proposed that these isoantigens are small molecu- 
lar weight substances, hapten in nature, and that they owe 
their antigenicity to attachment to species specific pro- 
tein. This assumption may account for the inability of 
cornea and uvea to stimulate an immune response in the 
homologous species. It is further suggested that some 
modification of the antigen, such as conjugation of the hap- 
ten with another carrier, may permit it to act as an auto- 
antigen. 

The significance of these findings is discussed in rela- 
tion to immune phenomena associated with sympathetic 
opthalmia and the clouding of corneal homografts. 

148 pages. $2.00. 


FLORA OF THE UPPER RESPIRATORY TRACT: 
PART I. NASOPHARYNGEAL FLORA IN CHILDREN 
WITH AND WITHOUT RESPIRATORY TRACT 
INFECTIONS AND OBSERVATIONS ON THE 
INFLUENCE OF ANTIMICROBIAL AGENTS. 
PART II. AN EPIDEMIOLOGIC STUDY OF A 
HOSPITAL OUTBREAK OF 
STAPHYLOCOCCAL INFECTIONS 


(L. C. Card No. Mic 58-1878) 


Cecilia Y. Willard, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Stuart Mudd, M.D. 


Part I. Thirteen hundred and eighty-five nasopharyn- 
geal cultures from children in the out-patient clinic of the 
Children’s Hospital of the University of Texas School of 
Medicine were studied. The cultures were taken by the 
nasal route, using very small wire swabs. The children, 
ranging in age from three weeks to fourteen years, were 
divided into three groups according to respiratory tract 
symptoms - mild, severe, or none. 

Pneumococci were the predominating pathogenic or- 
ganisms isolated, the incidence being 61 per cent, 70 per 
cent, and 47 per cent, respectively, in the three groups. 
Beta hemolytic streptococci were present in only 2 to 3 
per cent of the cultures. The incidence of alpha hemolytic 
streptococci and of Hemophilus species ranged from about 
15 to 24 per cent. Staphylococcus aureus occurred more 
frequently in the children with no respiratory tract infec- 
tion. 

Pneumococci were isolated most frequently from 
October through March, and beta hemolytic streptococci 
from April through June. Hemophilus species occurred 











_most frequently during the first six months of the year. 


Alpha hemolytic streptococci and S. aureus had identical 
patterns of seasonal variation which were, in general, the 
reverse of that for Hemophilus. 

Pneumococci were isolated more frequently from chil- 
dren under six years of age than from those over six 
years. S. aureus was recovered more frequently from the 
youngest infants than from all other children up to the age 
of six. Hemophilus species occurred most frequently in 
infants between six months and one year of age. 

Pneumococci and Hemophilus species appeared in 
heavier growth in severe disease. However, S. aureus oc- 
curred in heavy growth more frequently in children with no 
respiratory tract symptoms. 
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Medication with antimicrobial agents previous to cul- 
ture showed the greatest effect on the isolations of pneu- 
mococci. Penicillin and sulfisoxazole together resulted in 
fewer isolations of both pneumococci and S. aureus than 
did either drug alone, whereas sulfisoxazole alone was 
more effective against Hemophilus than either penicillin 
alone or the combination. 

In vitro sensitivity tests on pneumococci and Hemo- - 
philus were in agreement with the findings in follow-up 
cultures after medication. 

Prolonged treatment of hospitalized patients with anti- 
microbial agents resulted in the replacement of other or- 
ganisms by S. aureus and Gram-negative bacilli. 

Part II. An epidemic of infections due to a strain of 
Staphylococcus aureus phage type 81, 42B, 44A, consisting 
of mastitis and pyodermia, occurred in the newborn nur- 
series of the John Sealy Hospital in Galveston, Texas. The 
organism was resistant to penicillin, the tetracyclines and 
streptomycin and sensitive to erythromycin, novobiocin, 
bacitracin, chloramphenicol, and neomycin. 

The epidemic was halted by (1) exclusion and treatment 
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THE RELATIONSHIP OF THE RED-CELL 
SENSITIZING ANTIGEN OF GROUP A 
STREPTOCOCCI TO THEIR CELL WALLS 


(L. C. Card No. Mic 58-1767) 


Helen Liles Casey, Ph.D. 
Purdue University, 1958 


Major Professor: Merwin Moskowitz 


The location of the red-cell sensitizing antigen of group 
A streptococci has been studied. Cell walls were chosen 
as the first entity to be investigated because observations 
on the release of this antigen from the whole cells indi- 
cated that it might be in loose combination with the surface 
of the cell. Cell walls were prepared by an adaptation of 
the method of Grula (1956) using small glass beads and a 
paint shaker. 

Although the isolated cell walls were found to contain 
only a small amount of the red-cell sensitizing antigen, 
they were able to bind a large amount of this antigen. The 
interaction of the antigen with the cell walls was studied in 
regards to the effects of pH and salts on the combination 
and on the amount of antigen bound, The antigenicity of the 
cell wall-antigen combination was determined by in vivo 
studies with experimental animals. 

These studies indicated that some of the antigen was 
bound onto the cell walls in an irreversible manner. In- 
jection of cell walls with added antigen caused production 
in rabbits of large amount of antibody to the antigen in con- 
trast to the small amounts of antibody produced by animals 
injected with isolated cell walls. 

The precise location of the red-cell sensitizing antigen 
within the streptococcal cell has not been determined; | 


with erythromycin of all anterior nasal carriers of the 
epidemic strain among nursery service personnel, (2) 
cleaning of nurseries, (3) prophylactic treatment of all 
newborn infants with erythromycin while in the hospital, 
and (4) repeated culturing of all obstetric and nursery per- 
sonnel and topical treatment of persistent carriers with 
Neo-Polycin. 

A general hospital survey of all personnel and patients 
revealed 91 carriers of S. aureus of this same phage type. 
Of these, 53 were identical to the epidemic strain, 30 were 
also resistant to erythromycin, and 8 had different anti- 
biotic patterns. Of the 56 carriers among the personnel 52 
had direct contact with patients. 

Carriers were treated with topical application of Neo- 
Polycin. After treatment 19 per cent of the persistent car- 
riers still had positive cultures and three weeks later the 
rate had risen to 44 per cent. 

General recommendations for the improvement of en- 
vironmental control have been adopted and routine phage 
typing in addition to sensitivity testing of all strains of S. 
aureus isolated in the hospital has been instituted. 

91 pages. $2.00. 











— GENETICS 


however, the probability that it is located in both the cyto- 
plasm and the cell wall is indicated. 

The relationship and the possible importance of the 
findings of this study are discussed with respect to the 
hypersensitivity hypothesis which has been postulated to 
be the basis of the syndrome of rheumatic fever. 

150 pages. $2.00. 


ASSIMILATION OF CARBON DIOXIDE INTO 
AMINO ACIDS BY AUTOTROPHICALLY GROWING 
CULTURES OF HYDROGENOMONAS FACILIS 


(L. C. Card No. Mic 58-1774) 


Richard Ahlvers Faust, Ph.D. 
Purdue University, 1958 





Major Professor: Henry Koffler 


Hydrogenomonas facilis (Schatz and Bovell, 1952) is a 
facultative autotroph capable of growing on an inorganic 
medium with the oxidation of Hz gas as an energy source 
and COz as its sole carbon source. Actively growing cul- 
tures of this bacterium, while growing under autotrophic 
conditions, were exposed to C’**Oz added to the medium as 
NaHC’*O;. The exposures were made for varying lengths 
of time ranging from 0.1 to 45 minutes. 

The growth and metabolism of the cultures were stopped 
at the designated time by the addition of hydrochloric acid. 
The entire cultures were fractionated into classes of com- 
pounds by a combination of ether extraction, centrifuga- 
tion, and passage of the supernatant liquid through Dowex 
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2 anion and Dowex 50 cation exchange resins. The relative 
radioactivities (% of total fixed) were determined for all 
classes of compounds (fractions) separated. 

At the earliest time (0.1 minute) the steam volatile or- 
ganic acids and the fraction eluted from the Dowex 2 resin 
with N HCl (i.e., strong acids and phosphorylated com- 
pounds) together contained about half of the total activity 
of the cultures. The relative radioactivities of these two 
fractions decreased rapidly within 1-5 minutes; this indi- 
cates that some compounds included in these fractions 
were primary or early COz fixation products. 

The fractions containing the free pool neutral com- 
pounds (compounds which were not held by either resin) 
and amino acids (eluted from Dowex 2 with N acetic acid 
and from Dowex 50 with N NH,OH) increased rapidly in 
relative radioactivity within the first minute of exposure. 
Then they decreased less rapidly for 15 minutes. These 
fractions apparently contain compounds formed secondarily 
from the earlier COz2 fixation products. 

The pattern of appearance, with time, of radioactivity 
in the insoluble cell residues agrees with the formation of 
the larger molecules of the compounds in this fraction from 
the above mentioned secondary products. 

The pool amino acids from the various time exposures 
to C’*O2 were isolated and identified by paper chromatog- 
raphy. At the earliest time (0.1 minute) glutamic acid, 
glycine, alanine, serine, and aspartic acid were labeled. 
Valine and leucine/isoleucine were also present but were 
very weak in terms of radioactivity. At later times, la- 
beled threonine, lysine, cystine, histidine/arginine, phenyla- 
lanine, and proline were found in addition to the above com- 
pounds. | | 

Several possibilities for the entrance of carbon into the 
metabolism of autotrophically growing H. facilis were con- 
sidered, as well as the likelihood of more than one fixation 
mechanism operating simultaneously. The early appear- 
ance and continuing high level of activity in glutamic acid 
point to a possible carboxylation of a C4 compound to form 
alpha-ketoglutarate. The early appearance of glycine, 
alanine, and serine coupled with the finding that glycine is 
predominantly labeled in the carboxyl group suggest the 
possible functioning in Hydrogenomonas of the CO, fixation 
mechanism found in photosynthetic organisms. These 
amino acids have been found as early products of photo- 
synthesis by other authors. The early labeling of the car- 
boxyl groups of phosphoglyceric acid could give rise to the 
early labeling of the precursors of the above compounds 
because of their proximity to phosphoglyceric acid interms 
of biosynthetic pathways. If one assumes that alanine 
arises from pyruvate, glycine from serine, and serine from 
phosphohydroxypyruvate, the labeling of glycine should re- 
flect that of phosphoglyceric acid. Degradations of sam- 
ples of glycine did demonstrate predominant labeling of the 
carboxyl group. Oxaloacetic acid may be labeled as the 
result of the carboxylation of phosphorylenolpyruvate (a 
reaction believed to occur in photosynthetic and autotrophic 
organisms) which could explain the early labeling of as- 
partic acid. 

It appears that CO2 may be assimilated by autotrophi- 
cally growing H. facilis by more than one pathway. 

144 pages. $2.00. 














THE CORRELATION BETWEEN BIOELECTRIC 
CHANGES AND ION FLOWS IN CHARA 


(L. C. Card No. Mic 58-1776) 


Cornelius T. Gaffey, Ph.D. 
Purdue University, 1958 





Major Professor: Lorin J. Mullins 

The Chara ion concentration ratios between sap and 
well water are such that the following equilibrium poten- 
tials are obtained: Cl ion +202 mv, Na ion -155 mv, and K 
ion -184 mv, while the observed resting membrane poten- 
tial is -181 mv. The estimated steady state M,/M; ratios 
for K ions and Cl ions are respectively 1 and3x 10°. A 
displacement of the membrane potential toward less nega- 
tive values by 40 to 60 mv, leads to excitation and the mean 
peak value for the action potential is +4 mv. At a mem- 
brane potential of +4 mv, the M,/M; ratios for K ions and 
Cl ions are both equal to about 1,500. 

During stimulation the resting K efflux rises from 7 to 
211 pmoles/cm’* sec and the Cl resting efflux rises from 
6 to 131 pmoles/cm”* sec. The K and Cl influxes are un- 
changed as are Na fluxes in both directions. The net efflux 
of K and Cl is about 10* pmoles/cm” -impulse; this is 
about 10* times greater than the flux required to displace 
the membrane potential to its peak value during excitation 
and return it to its resting levels. 

It is assumed that excitation increases the permeability 
of the membrane to Cl ions, and that this ion, moving out- 
ward along a steep electrochemical gradient, depolarizes 
the membrane. The permeability change to Cl ions in- 
creases the K ion efflux with depolarization preventing an 
approach to the equilibrium potential for Cl ions. Instead, 
the peak depolarization is to a level where K and Cl efflux 
are equal. 124 pages. $2.00. 





INHERITANCE OF VIABILITY IN 
DROSOPHILA MELANOGASTER 


(L. C. Card No. Mic 58-1781) 


Fabio Ribeiro Gomes, Ph.D. 
Purdue University, 1958 





Major Professor: Allan B. Burdick 


1. A diallel crosses involving ten isogenic lines and 
three wild types was made with the purpose of obtaining 
information on the genetic causes controlling heterosis of 
body weight and number of offspring in Drosophila melano- 
gaster. 

2. The isogenic lines were extracted using the CMI 
(complete-marked-inversion) technique. The progenies 
obtained from the same haploid set of wild type chromo- 
somes were bulked except in two cases where these prog- 
enies were kept as sublines. All isogenic lines and sub- 
lines were kept by mass mating for about 10 generations 
before the experiment was performed. 

3. Two experiments were conducted using the same 
simple lattice design. The first consisted of the crosses 
between isogenic lines and sublines (single crosses), 
crosses between isogenic lines and sublines, and wild types 
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(test crosses), crosses between wild type (wild type 
crosses), and of the parental types. The second experi- 
ment consisted of the sister-brother matings of each cross 
of experiment 1. Records were taken of body weight of 
five females and five males in the progeny of the crosses 
in experiment 1, the total number of female and male off- 
spring, and the number of viable crosses in both experi- 
ments. 

4. One wild type showed a maternal effect reducing the 
body weight of the progeny and another wild type, and the 
isogenic derived from it, showed a maternal effect reduc- 
ing the number of offspring. This maternal effect is due to 
recessive genes which reduce the weight or number of 
progeny of homozygous females. 

5. General combining ability was of greater magnitude 
than specific combining ability. 

6. It was shown that the estimate of specific heterosis 
is equal to the estimate of specific combining ability and 
the estimate of general heterosis is equal to the difference 
between general combining ability and parental effect. 
There is no gain in running the analysis of variance for 
heterosis because the only new information, general hetero- 
sis, can easily be computed by the difference between gen- 
eral combining ability and parental effect. 

7. The estimation of genetic components based on the 
model given by Jinks (1954) and Hayman (1954b) could not 
be done because the regression of Wy on V; was curvi- 
linear in five of the six analyses. The best interpretation 
for this curvilinear regression is the presence of gene 
correlation. 

8. The analysis of an example given by Burdick (1953) 
was used as an illustration of the difficulties in the estima- 
tion of genetic parameters when gene correlation is pres- 
ent and also of the dangers in the oversimplification of the 
conclusions by making assumptions with regard to the vari- 
ous components of the formulae. The type of curvature in 
this example is not an indication of the type of gene cor- 
relation given by Hayman (1954b). 

9. The small relationship between number of offspring 
of isogenic lines in the two experiments, the differences 
between sex which could not be attributed to the X chromo- 
somes, the greater value of the component of variance due 
to the error term as compared with the components due to 
cross (genetic), and replication and block (environmental) 
effects can be taken as indications of the great variability 
of the same genotype. This variability between different 
estimates of the same genotype appears to be the rule; it 
has been explained as due to genetic-environmental inter- 
action which is added to the linear model as another addi- 
tive term. This technique does not improve the information 
on genetic effects because it is only designed to reduce the 
error term by adding new terms to the linear model and 
not by improving the estimate of the genetic effect in itself. 

10. The assumption that the genotypic variability is due 
to changes in the primary gene product due to the variation 
of the environment does not conform with the idea of the 
specificity of gene action. This difficulty can be avoided 
by assuming that the primary gene product is a catalytic 
substance which is produced independently of the environ- 
ment making the phenotype (yj; ;) a function of the maximum 
phenotype (A; ;) which the i-th genotype can produce from 
the J-th environmental factor (assuming the other environ- 
mental factors are constant), of the efficiency (c; ;) with 
which the i-th genotype utilizes the j-th environmental fac- 
tor, and of the level (x;) of the j-th environmental factor, i.e., 





yij = Ajj - 10°°*3")) 


The parameters A andc are functions of the primary 
gene product and, although specific for the j-th environ- 
mental factor, they are independent of the amount of this 
factor. This formula has a great theoretical appeal be- 
cause it shows that the genes do not produce the trait, but 
simply the possibility of the appearance of the trait and 
that the change of environmental factors can result ina 
change of the genetical effects to be estimated (A and c) 
and not in a variation of the same genetical effect as is 
assumed in the linear model. Therefore, there is no need 
to assume that the primary gene products change with the 
environment conforming, thus, with the idea of gene speci- 
ficity and of the action of the genes controlling Mendelian 
traits. 189 pages. $2.50. 


THE METABOLIC ORIGIN OF D-LEUCINE 
IN CIRCULIN 


(L. C. Card No. Mic 58-1791) 


Edwin Joseph Kirsch, Ph.D. 
Purdue University, 1958 


Major Professors: Henry Koffler and P. A. Tetrault 


The formation of D-leucine by Bacillus circulans was 
shown to involve the direct utilization of the carbon skele- 
ton of L-leucine. The conversion of L-leucine to D-leucine 
was determined by growing the organism in the presence of 
L-leucine-1-C**. At the end of the incubation period, cir- 
culin was isolated from the medium and purified. D- 
leucine was isolated from circulin and analyzed for radio- 
activity. It was found that the specific radioactivity in D- 
leucine from circulin was 70 to 80% of the specific radio- 
activity of the exogenous L-leucine at the start of the 
growth period. 

Degradation of the radioactive D-leucine from circulin 
showed that there was no change in the position of the label 
and therefore it would appear that the carbon skeleton of 
L-leucine remains intact when the optical configuration of 
L-leucine is changed to the D-isomer. 

It was found that approximately 19% of the D-leucine of 
circulin is accounted for by de novo synthesis of leucine 
from carbohydrate carbon. It would appear then that the 
small dilution of specific radioactivity encountered in the 
D-leucine of circulin is the result of the additional leucine 
formed from carbohydrate by the organism during the 
course of growth. 

Bacillus circulans was grown in the presence of L- 
leucine-1-C'* and the cells were recovered. An insoluble 
cell residue was obtained by treatment with boiling 80% 
ethyl alcohol. After hydrolysis of the cell residue, D,L- 
leucine was isolated, and it was found to have a specific 
radioactivity equal to that of the D-leucine from circulin. 
It would seem that protein-leucine and circulin-leucine 
are derived from a common exogenous source. 

It was observed that the specific radioactivities of D- 
leucine from circulin and D,L-leucine from cell protein, 
both isolated from a culture grown in the presence of ra- 
dioactive glucose, were essentially the same. Approxi- 
mately 17% of the leucine incell protein and 19% of the leu- 
cine from circulin was derived from carbohydrate carbon. 











The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





BIOLOGY — GENETICS 


1949 





It would appear that leucine from protein and leucine from 
circulin are obtained to the same extent from de novo syn- 
thesis. 

On the whole, these data strongly suggest that both iso- 
meric forms of leucine arise from common precursors, 
but that D-leucine results from the action of some enzyme 
or enzymes acting on L-leucine. 

Attempts to define the relationship between L-leucine 
and D-leucine by studying their interconversion by cell- 
free extracts were unsuccessful. A leucine racemase was 
not observed even after diligent efforts were made to de- 
tect its presence under a variety of conditions. 

Equally unsuccessful were the experiments intended to 
implicate D-transamination with the formation of D-leucine. 
In this regard it was observed that Bacillus circulans pos- 
sessed an active alanine racemase but it could not be es- 
tablished that there was any connection between the racem- 
ization of alanine and the formation of D-leucine. 

147 pages. $2.00. 








THE LIFE-HISTORY, DEVELOPMENT, SEXUALITY 
AND HOST RANGE OF PHYSODERMA PULPOSUM 
(WALLR.) KARLING 


(L. C. Card No. Mic 58-1796) 


Yamuna Lingappa, Ph.D. 
Purdue University, 1958 





Major Professor: Dr. J. S. Karling 


Physoderma pulposum is a chytridiaceous fungus para- 
site of Chenopodium album and Atriplex patula in the vi- 
cinity of Purdue University, Lafayette, Indiana. Its life- 
cycle consists of a repeating, monocentric, eucarpic, epi- 
biotic zoosporangial phase and a polycentric endobioctic 
resting sporangial phase. 

The planospores from single sporangia infect the epi- 
dermal host cells and give rise to an intramatrical rhizoi- 
dal system and an extramatrical zoosporangium. This epi- 
biotic phase is continually repeated when conditions are 
favorable for its development. 

Mixed planospores from two or more sporangia may 
function as isogametes and fuse. The resulting zygotes in- 
fect the host and give rise to an extensive, endobiotic, 
polycentric rhizomycelium which eventually develop rest- 
ing sporangia. Gametes which do not fuse are capable of 
infecting the host and developing into the monocentric epi- 
biotic phase. 

Present evidence thus indicates that the polycentric 
endobiotic phase is diploid and the epibiotic phase is hap- 
loid. Accordingly, the life-cycle of Physoderma pulposum 
includes alternating haploid and diploid generations. 

Meiosis has not been observed, but it apparently occurs 
at some stage in the development of the endobiotic, resting 
sporangial phase. The resting sporangia give rise to 
planospores during germination, and these infect the host 
and develop into monocentric, epibiotic zoosporangia. 

Cytological studies of the development of both phases 
show that nuclear division is mitotic with intranuclear 
spindles. Cytokinesis in the zoosporangia and resting 
sporangia occurs by progressive cleavage. 

Infection by Physoderma pulposum induces a marked 




















host reaction and the subsequent development of protrud- 
ing, multicellular, composite galls. This development in- 
volves division of the host cell nucleus, cell enlargement, 
cell division, and lysis of the host cell walls. The galls 
caused by the epibiotic phase are more superficial, sub- 
Spherical and hemispherical, while those incited by the en- 
dobiotic phase are more deep-seated and hard, and usually 
include several large lysigenous cavities. 

The forms of Physoderma pulposum which occur natu- 
rally on C. album, A. patula respectively, in the vicinity of 
Purdue University appear to be different and specialized 
as far as their hosts are concerned. Gross inoculation 
experiments show that neither infects the other host | 
readily, and when infections do occur both the epibiotic and 
endobiotic phases are reduced and restricted. 

Physoderma pulposum appears to have a limited host 
range. So far all attempts to infect other hosts besides C. 
album and A. patula have failed. 105 pages. $2.00. 




















THE CELL WALL OF MYXOBACTERIA 
(L. C. Card No. Mic 58-1800) 


Donald Joseph Mason, Ph.D. 
Purdue University, 1958 


Major Professor: Dorothy M, Powelson 


The order Myxobacteriales is characterized by Gram- 
negative rods which move with a peculiar gliding. On 
solid media, the cells will aggregate and form complex 
fruiting bodies which contain microcysts. Since knowledge 
about the cell walls might help explain some of the peculi- 
arities of the Myxobacteria, research was conducted on 
the morphology and chemical composition of the walls of 
a representative species. 

Myxococcus xanthus was cultivated in a trypticase- 
salts broth at 27 C for all of the cell wall studies. Strains 
of the parent culture were obtained which grew dispersed; 
they did not show on agar the typical spreading of the 
Myxobacteria. Growth curves were determined by optical 
density changes in the cultures. 

The cells of M. xanthus lysed when the cultures reached 
the stationary growth phase. The cells also lysed in dilute 
(around 0.03 M) solutions of monovalent cation salts, but 
they did not lyse in solutions of divalent cation salts or in 
distilled water. The rates and extent of cell lysis were 
much greater at 45 and 60 C than at 25 and 37 C. The 
rates and extent of lysis also increased as the pH increased 
in the range 7.0 to 9.0. 

The lysis of the rod-shaped cells produced spherical 
“shosts”. Electron microscope studies of lysing cells 
showed that relatively empty spherical membranes were 
produced. Lysis was prevented by 0.5 M sucrose, but 
spherical cells were produced. These were not protoplasts 
because they did not lyse when diluted 1/10 in water. 

ormal vegetative cells of M. xanthus had a wall about 
250 A thick. Thin sections of the cells showed that this 
all had two 75 A electron dense layers separated by a 100 
A non-electron dense layer. 

Walls were isolated from M. xanthus. The cells were 
heated at 75 C for 15 minutes and then digested 4 - 6 hours 
at 45 C with trypsin (pH 8.0). The isolated walls were 
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spherical; they were clean as viewed by electron micro- 
scopy. They contained the carotenoid pigments character- 
istic of M. xanthus. About 8% of the total cell weight was 
in the cell wall fraction. Around 50% of the cell wall (d.w.) 
was extracted with lipid solvents. The nitrogen (Kjeldahl) 
content was 5% and the total carbohydrate (Molisch) also 
5%. Acid hydrolysates of cell walls were paper chromato- 
graphed for sugars and amino acids. Glucose, galactose, 
rhamnose and an amino-sugar were found. Seventeen 
amino acids including cystine, phenylalanine, arginine, pro- 
line and diaminopimelic acid were identified. 

When isolated walls were refluxed in water (or 6 N 
HCl), a white material collected on the water cooled reflux 
condenser. This material was insoluble in water, but it 
was soluble in ether, chloroform and other lipid solvents. 
Extraction of walls with ether-ethanol (1/3) prior to re- 
fluxing removed this “lipid”. A material with similar 
characteristics was isolated from whole cells of Escheri- 
chia coli. 

Isolated cell walls were incubated with lysozyme, 
lipase, emulsin, hemicellulase, pectinase, papain, ribo- 
nuclease and deoxyribonuclease. There were no gross 
changes in the walls as viewed by phase contrast micro- 
SCOpy. 

Rod-shaped cell walls were isolated from M. xanthus 
cells treated with 70% ethanol for 45 minutes and then 
chymotrypsin (pH at 8.0 at 45 C) for 4 - 6 hours._The 
ethanol treatment extracted the pigment of the walls and 
perhaps other components; less than 5% of the total cell 
weight was in the cell wall fraction. Nitrogen was about 
8.5% and carbohydrate about 7.5% of the cell wall. The 
values were both higher than the nitrogen and carbohydrate 
content in walls isolated from heated M. xanthus. 

Thin sections were cut of microcysts from Myxococcus 
stipitatus cultures. These sections showed the microcysts 
surrounded by a wall similar to the wall of vegetative 
cells, but the wall was pulled away from the cytoplasm in 
many cells. The microcysts wall was apparently more 
rigid than the vegetative cell wall. 174 pages. $2.30. 























NITROGEN METABOLISM IN HANSENULA ANOMALA 
(L. C. Card No. Mic 58-1806) 


Hamilton Frederick Niss, Ph.D. 
Purdue University, 1958 





Major Professor: Philip A. Tetrault 


There were two principle sections of the research. In 
the first series of studies, the amount and kind of nitrogen 
source, the presence or absence of Versene and adaptation 
or lack of adaptation of the cells to nitrate were studied in 
relation to growth, pH, cell nitrogen, cell carbohydrate, 
nitrite excretion and the utilization of the inorganic nitro- 
gen, phosphate and glucose. 

Approximately 320 ppm of nitrogen were taken up from 
a medium containing 1000 ppm nitrate nitrogen and 1% glu- 
cose. One hundred ppm phosphorus were used. The cell 
carbohydrate formed was 550 ug/ml. The low nitrogen 
medium contained 100 ppm nitrate nitrogen. Growth, 
measured by optical density, remained relatively normal 
until the nitrogen in the medium was depleted. Fifty five 





ppm phosphorus was consumed. Glucose utilization was 
very slow and the cell carbohydrate content was 640 ug/ml. 

Versene in a high nitrate medium caused delayed 
growth and glucose uptake. An unusually high amount of 
nitrite was formed. There was no pH dip at 45 hours with 
Versene. 

In an ammonium chloride medium containing 150 ppm 
nitrogen, the glucose was used very rapidly, and the pH 
went down to 2.3. Phosphate uptake was 70 ppm, cell car- 
bohydrate content was 900 ug/ml and the amount of growth 
was the lowest of all treatments. 

The nitrogen of both ammonium chloride and potassium 
nitrate were utilized simultaneously. The pH decreased 
until the ammonium was consumed and rose when the re- 
maining nitrate was being utilized. No nitrate was pres- 
ent, and 920 ug/ml cell carbohydrate were formed. 

Cells adapted to nitrate excreted about three times the 
nitrite than cells not so adapted. | 

In the second series of experiments, studies were made 
on the changes in the medium and in the cells grown on a 
high nitrate and a low nitrate medium containing high 
amounts of iron, manganese and molybdenum. Colorimet- 
ric dichromate methods were evolved which were used for 
determining total cell, organic matter, total lipids and al- 
cohol. A relatively stable iron reagent was developed for 
a modification of the Sumner phosphate analysis. A new 
phenol-hypochlorite ammonium nitrogen method was de- 
vised. A simple and rapid lipid extraction, fractionation 
and analysis procedure was developed. A procedure was 
developed for the extraction, fractionation and analysis of 
ammonia, amide, amino, peptide, nucleotide, hydroxamic 
acid, lipid, nucleic acid and protein nitrogen. Colorimet- 
ric methods were used for magnesium, glycerol, glucose, 
nitrite, nitrate, acetaldehyde and hydroxamic acids. The 
method of Chung and Nickerson (1954) was used for the 
fractionation and determination of cellular carbohydrates. 

Growth was relatively similar in both nitrogen treat- 
ments. No phosphorus was consumed before 24 hours and 
only 88 ppm after that time. No ethanol, ethyl acetate or 
acetaldehyde was formed. Only 30 ug/ml glycerol was de- 
tected. 

The cell carbohydrate reached a concentration of 45%, 
protein about 25%, the soluble nitrogenous material 14.3% 
in the high nitrogen cells and 5.9% in the low nitrogen 
ones, the nucleic acid nearly 6% and the lipid about 12% of 
the dry weight. 

The maximum amount of mannan was 20% in the high 
nitrogen cells and 16% in the low nitrogen ones, the glyco- 
gen was 16% and 20%, while the soluble carbohydrate was 
3% and 6%. There was almost twice as much amino nitro- 
gen and three times as much undefined nitrogen in the high 
nitrogen cells than in the low nitrogen ones. 

267 pages. $3.45. 
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A COMPARISON OF STRAINS OF SACCHAROMYCES 
CARRYING ISOLATED POLYMERIC SUCROSE GENES 


(L. C. Card No. Mic 58-2141) 


Robert Allen Olsen, Ph.D. 
University of Washington, 1958 


A study was made of the phenotypic behavior of six 
strains of Saccharomyces, each of which carried a single 
gene controlling the fermentation of sucrose. 

Differences in the rates of fermentation of raffinose 
and hydrolysis of sucrose and raffinose were noted in whole 
cell experiments. The differences in the rates of hydroly- 
ses could be accounted for, in part, by the level of inver- 
tase in each strain. Differences in the rates of raffinose 
fermentation could not be shown to be due to varying levels 
of invertase. 

Varying degrees of inducibility of invertase by sucrose 
were noted among the strains. 

The phenotypic behavior of the strains as shown by cell- 
free extracts were very Similar in a number of physical 
and biochemical properties. Data obtained from experi- 
ments using cell-free extracts, as well as whole cell sus- 
pensions, indicated the invertase of one strain to be more 
heat sensitive and to possess a higher affinity for raffinose 
than the invertases from the other strains. 

Genetic investigations indicated that the property of 
high affinity for raffinose segregated with the Su-1 gene, 
whereas the property of thermolability was not, exclusively, 
under the control of this gene. 

The existence of a precipitating, nonneutralizing type 
antibody to yeast invertase was demonstrated. Immunologi- 
cal comparisons of the various invertases revealed no 
striking differences to exist among them. 

94 pages. $2.00. 





CERTAIN ASPECTS OF CARBON DIOXIDE 
ASSIMILATION BY AUTOTROPHICALLY GROWING 
CULTURES OF HYDROGENOMONAS FACILIS 


(L. C. Card No. Mic 58-1807) 


Gerald Orgel, Ph.D. 
Purdue University, 1958 





Major Professor: Henry Koffler 


To obtain information on the pathways and mechanisms 
by which autotrophically growing cells of Hydrogenomonas 
assimilate COz, such cultures were exposed to C** O2, as 
bicarbonate, for various periods of time. After exposure, 
C**-labeled products of assimilation were isolated by frac- 
tionation of the culture into general classes of compounds 
(amino, organic, and steam volatile acids; sugars, phos- 
phorylated compounds, etc.). The method of fractionation 
involved the separation of compounds on the basis of their 
solubility in ether and water, volatility with steam, and be- 
havior on Dowex-2 and 50 ion exchange resin columns. In- 
dividual compounds were separated and identified by means 
of paper and/or column chromatography, and cochromatog- 
raphy with authentic samples, autoradiography, color and 
chemical reactions, and the preparation of derivatives. 
Compounds which were identified in this study were formic, 








acetic, pyruvic, glyoxylic, oxaloacetic, a-ketoglutaric, 
lactic, glycolic and a-ketobutyric acids, and sucrose, glu- 
cose, fructose, arabinose, fucose, ribose, ribulose, di- 
hydroxyacetone and glyceraldehyde. 

The % distribution of radioactivity in the various frac- 
tions as a function of time was determined. The steam 
volatile and phosphorylated ester fractions were found to 
contain approximately 50% of the total radioactivity in- 
corporated from C**Oz2 at very short times (0.1 minutes). 
This indicated the possible occurrence of a primary CO, 
fixation product in these fractions. The steam volatile 
fraction was studied further, and it was found that the spe- 
cific activity of formic acid was greater than that of acetic 
acid at 0.1 minutes. The position of the C**-label in ace- 
tic acid from exposures of 0.1 to 15 minutes was estab- 
lished by degradation of the molecule, and was found to be 
equally distributed between the carboxyl and methyl car- 
bons. The method of degradation does not enable one to 
distinguish between the possibility of a mixture of acetate- 
1-C** and acetate-2-C** or the doubly labeled compound. 
The distribution of radioactivity in glycolic acid was found 
to be the same as that for acetic acid (glycolate-1,2-C**). 
A hypothesis for the primary reductive fixation of CO2 to 
a one-carbon compound which may undergo condensation 
with another one-carbon compound to a Ce compound was 
presented. 

Inasmuch as it is conceivable that initial fixation of COz2 
may occur in another manner, and that acetate-1,2-C** 
may result from the breakdown of a larger molecule, the 
adjacent carbons of which are equally labeled, an alterna- 
tive hypothesis was considered. This hypothesis was 
based upon the fixation of CO, as it occurs in photosynthe- 
Sis which involves the synthesis of phosphoglyceric acid 
from ribulose diphosphate and COz. Glucose from a 5 
minute exposure was degraded and the % labeling in the 
individual carbon atoms was found to differ from the dis- 
tribution which is obtained by the above mechanism. An 
alternate mechanism was considered to account for this 
mode of CQz2 incorporation, namely the formation of a Cs 
molecule via a C2 +C, condensation reaction. Reactions 
of this type could account for the formation of a compound 
primarily C**-labeled in the carboxyl group. Lactic acid 
from a 15 minute exposure was degraded and was found to 
be totally labeled, with slightly greater radioactivity in 
the carboxyl carbon. The possibility that the radioactivity 
had randomized in the compounds isolated from exposures 
of greater than 0.1 minutes was considered. 

198 pages. $2.60. 


PHYSIOLOGY AND EPIDEMIOLOGY OF 
HELMINTHOSPORIUM TERES 





(Publication No. 20,563) 


Sheodhan Singh, Ph.D. 
University of Minnesota, 1956 


Adviser: J. J. Christensen 


Epiphytotics of net-blotch in Minnesota have been found 
to be dependent upon certain biotic factors in conjunction 
with the prevalence of virulent races of Helminthosporium 
teres Sacc. Temperature, moisture, wetting abilities of 
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varieties, availability of nutrients and the physiologic con- 
dition of the host played an important role in the degree of 
infection obtained and in the development of the pathogen. 
Although H. teres overwinters in barley kernels, the 
initial infection was primarily from plant debris. Seeds 
inoculated with H. teres did not give rise to infected seed- 
lings when sown at 18, 24, and 29°C. The pathogen infected 
barley plants over a wide temperature range (10-33°C.). 
The more severe infection usually occurred between 15 
and 25°C. depending somewhat on the race of the fungus. 
Free moisture at the time of inoculation and during the 








establishment of the pathogen was important in the develop- 


ment of net-blotch. The optimum moist period for infec- 
tion ranged from 10 to 30 or more hours depending upon 

the race. Infection did not occur if the moist period fol- 

lowing inoculation was less than four hours. Leaves of 


barley varieties differed in their capacity to become water- 


‘soaked; varieties with greater watersoaking capacity were 
usually more susceptible to net-blotch. 

H. teres infected barley at any stage of its development 
and the susceptibility of the host increased as the plant 
grew older. The flag leaf, irrespective of age, was not as 
heavily infected as were older leaves on the same plant. 
Freshly produced spores germinated readily and caused 
more infection than did those stored for four to five weeks. 

The physiologic condition of the host had a pronounced 
effect on its susceptibility to H. teres. Plants receiving 
high amounts of nitrogen were much more susceptible than 
were those receiving other mineral elements, except for 
phosphorus which seemed to increase susceptibility. 

Effective methods were devised for inoculating barley 
with the net-blotch organism in the greenhouse and in the 
field. Surface active agents of anionic and non-ionic types 
when added to inoculum increased the percentage of infec- 
tion. Surfactants increased wettability of leaves and fa- 
cilitated penetration by the pathogen and thus ensured an 
even distribution of inoculum over leaves. The use of 
surfactants with inoculum resulted in a reduction in the 
number of inoculations required for reliable infection. Of 
the six surfactants used, Polyethylene glycol 400 (mono- 
laurate) was the most satisfactory for increasing the ef- 








ficiency of inoculation. Both the anionic and non-ionic sur- 


factants retarded spore germination and fungal growth; 
therefore the beneficial effect of this material apparently 
was on the host and not on the pathogen. 

Distinct cultural and parasitic races of H. teres were 
demonstrated, Races differed in their rate of growth, 





amount of spores produced and in the optimum temperature 


for growth and infection. The races also differed greatly 
in their parasitic capability on varieties of barley. Some 
varieties were resistant to one race but susceptible to 
another and vice versa. 

Information on the host range, and the prevalence and 
distribution of parasitic races of H. teres is important in 
the development of varieties of barley resistant to net- 
blotch. The pathogen infected at least 22 species of plants 
belonging to 11 genera of the Gramineae. Growing of 
barley varieties resistant to net-blotch appears to be the 
most practical way of controlling net-blotch. Therefore 
new varieties and lines should be tested for their reaction 





to a large number of isolates of H. teres before such varie- 





ties are released to the growers, 
123 pages. $2.00. Mic 58-4958 





A TOPCROSS BREEDING EXPERIMENT WITH 
OUTBRED AND INBRED HEREFORD SIRES 


(L. C. Card No. Mic 58-2113) 


George Michael Tallis, Ph.D. 
The Ohio State University, 1957 


A detailed analysis has been made of the performances 
of 141 calves which were produced at the Ohio Agricultural 
Experiment Station during a three-year breeding program. 
Selected Hereford bulls from Montana Line I and Nebraska 
Line I breeding stocks were topcrossed with randomly se- 
lected heifers, and the performances of their progeny were 
compared with those from unselected outbred bulls of the 
same breed. There were sixty cows in the breeding herd. 
Two different bulls from each of the three sources men- 
tioned were bred to twenty cows yearly; thus, each bull 
was mated with ten cows. 

Fifteen production variables, including five pre-wean- 
ing, four post-weaning, and six carcass characteristics, 
were studied. Simple correlations between these variables 
revealed that birth weight, 90-day weight, and 182-day 
weaning weight were all highly correlated with the over-all 
efficiency index weight per day of age. Birth weight had a 
higher correlation with test gains than any other pre- 
weaning trait, whereas gains made during the 92 days prior 
to weaning showed significant negative correlations with 
edible portion and per cent of primal cuts. 

Outbred, Nebraska, and Montana calf performances 
were compared. Very few real differences were observed 
in these data, although there was evidence to suggest sig- 
nificant advantages in favor of the inbred lines in respect 
to the 92-day pre-weaning gains, average daily gains on 
test, and weight per day of age. It also seemed that Ne- 
braska and Montana calves were slightly more efficient in 
the conversion of T.D.N. to meat than were the outbreds. 
But no such line differences were obtained in the carcass 
data. The over-all conclusion is that in topcross breeding 
programs a general increase in production can be ex- 
pected when selected bulls from performance-tested in- 
bred lines are used. 

Estimates of heritability were also made from these 
data by means of paternal half-sib correlation and the 
sire-offspring regression techniques. Generally, these 
heritabilities conformed with those obtained by other 
workers, although the standard errors of the estimates 
were extremely large. In fact, they were so great that an 
effort was made to determine the minimum number of ani- 
mals necessary to obtain a heritability estimate to a given 
accuracy by means of the half-sib correlation method. 
Further calculations resulted in a formula for computing 
the number of offspring per bull necessary to maximize 
efficiency of heritability studies in which half-sib correla- 
tion techniques are used. 

Phenotypic, genotypic, and environmental correlations 
were obtained between pre-weaning gains and 182-day 
gains on test. The methods of Hazel et al., 1943, were 
used. A small negative, genetic correlation was obtained 
in this study, but the environmental correlation proved to 
be positive. The over-all result of these correlations was 
a low, positive phenotypic correlation between the gains 
made during the two periods. In these studies, the most 
efficient predictor of ability to transmit genes for total 
gains appeared to be average daily gain on test. 

Cow repeatabilities of pre-weaning calf performances 
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have also been calculated by means of dam half-sib corre- 
lations. In general, these estimates were somewhat lower 
than those reported by other workers. 

Maximum likelihood estimates of the number of calves 
marketed per hundred cows were also made. The per- 
centage of calves marketed was 74.1+ 3.3. A similar 
study was made on the sex ratio of calves marketed, and 
this ratio was not significantly different from 1:1. 

Finally, since the original experimental design was that 
of a latin square with years and lines as rows and columns 


and cow groups as treatments, it seemed desirable to com- 


pare the efficiency of this design with that of a completely 
randomized block design. The conclusion was drawn that 
in future experiments there would be little gain in effi- 
ciency from a statistical control of cow groups. 

113 pages. $2.00. 


THE ROLE OF CYSTATHIONINE IN THE 
BIOSYNTHESIS OF METHIONINE IN 
NEUROSPORA CRASSA 


(L. C. Card No. Mic 58-1819) 
Joyce Lorraine Wiebers, Ph.D. 
Purdue University, 1958 


Major Professor: Harold R. Garner 


The thioether cystathionine has been designated as an 
intermediate in the cystine to methionine sequence of bio- 
synthesis in N. crassa. The objective of the work cited 








here has been to elucidate further the means by which 
cystathionine is formed and to clarify the question of 
whether cystathionine is an obligate precursor to methio- 
nine or, whether it is a metabolic side product which ac- 
cumulates in the cells. 

Appropriate radioactive tracer compounds were sup- 
plied to a methionineless mutant of N. crassa, H-98, which 
is blocked between cystine and homocysteine in the bio- 
synthetic sequence of methionine formation, and, which ac- 
cumulates cystathionine in the mycelia and media. Radio- 
active cystationine was isolated from 50% ethanol extracts 
of H-98 mycelia when any of the following tracer com- 
pounds was present in minimal medium plus “cold” meth- 
ionine supplement: methionine-2-C**, methionine-S*’, 
Na2S°°O,, serine-U-C’* and homoserine-U-C’*, Cysta- 





_thionine was isolated by ion-exchange column chromatog- 


raphy and the identity confirmed by paper chromatography 
and autoradiography. 

A kinetic study of the specific activity of cystathionine 
isolated from cells which had been grown separately in 
homoserine-U-C**, NazS°°O, and methionine-2-C** with 
three levels of exogenous methionine indicated that there 
are two sources of the four-carbon chain of cystathionine. 
One appears to be the endogenous source via homoserine 
and the other the exogenous source from the methionine 
supplement. : 

Quantitative determination of the amount of cystathio- 
nine present in extracts of H-98 over a seven-day growth 
period for three levels of methionine indicated that this 
mutant accumulates cystathionine from the third to seventh 
day of growth and that more cystathionine is accumulated 
when the cells are grown under starvation conditions of 
methionine supplement. 72 pages. $2.00. 
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PARASITE GROWTH AND METABOLIC CHANGES 
IN WHEAT DURING THE DEVELOPMENT 
OF STEM RUST 


(L. C. Card No. Mic 58-1885) 


Edward Graham Bassett, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Paul J. Allen 


The correlation of parasite growth with the metabolic 
processes of the host necessitates a quantitative method of 
measuring parasite growth. Heretofore, the methods used 
in estimating the growth of obligate parasites on their re- 
spective host plants have been visual and often lack the 


proper objectivity. It was with this in mind that the follow- 


ing study was initiated. An attempt was made to relate the 


respiratory rates of the host-parasite complex to substrate 


accumulation by the host and to growth of Puccinia grami- 
nis var. tritici on a susceptible variety of wheat (Marquis). 
Measurements of the host’s metabolism and metabolic 
end products utilized techniques developed by previous in- 
vestigators, while parasite growth was estimated by meth- 











ods developed during this study. Of numerous substances 
involved in the host-parasite complex, chitin (a structural 
constituent of the cell wall of many fungi but not of vascu- 
lar plants) was selected as the best substance to provide 
an index of parasite growth. 

An active chitinase, derived from culture filtrates of 
Myrothecium verrucaria, was found to degrade both puri- 
fied lobster-shell chitin and mycelial chitin to N- 
acetylglucosamine (NAGA). The enzyme preparation had 
an optimal pH of 4.5, contained no detectable deacetylase 
or deaminase, and possessed no dialyzable co-factor. The 
quantity of NAGA (product) formed during enzymic hy- 
drolysis was a function of the original chitin (substrate) 
concentration. Approximately 0.5% of the purified lobster- 
shell chitin was degraded to NAGA during standard periods 
of incubation with chitinase. 

The quantities of mycelial chitin present in various 
samples were estimated from NAGA determinations after 
incubation with the enzyme, and are referred to as ‘ap- 
parent chitin’. Analyses of Penicillium javanicum my- 
celium demonstrated a constant proportion between ‘ap- 
parent chitin’ and dry weight in samples harvested after 
72 hours of growth. About 0.3% of the mycelial dry weight 
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was degraded to NAGA. Small amounts (approximately 
0.1%) of ‘apparent chitin’ were found in the germlings of 
wheat rust uredospores, but none could be detected in the 
non-germinated spores. 

Discs (3.9 mm. diam.) were cut from rusted and healthy 
primary leaves of wheat seedlings at regular intervals, 
their oxygen consumption measured, and they were then 
extracted with aqueous and organic solvents, and dried in 
vacuo. Reducing sugar content (as glucose) was obtained 
from: the extracts; the residue of extracted tissues pro- 
vided dry weight data. | 

Respiratory levels of the host-parasite complex, reduc- 
ing sugar, dry weight, and ‘apparent chitin’ content of the 
infected leaves were observed to undergo large changes 
six to eight days after inoculation. Maxima of respiration 
and the reducing sugar content of infected leaves were at- 
tained on the 10th day and 11th days respectively and were 
followed by a decline. Approximately 25 times as much 
‘apparent chitin’ was present in infected leaves sampled 
on the 13th day after inoculation as that for five days pre- 
viously. | 

Microscopic examination after whole mount staining 
with lactophenol-cotton blue revealed that the leaf discs 
included the mycelial mass associated with a pustule until 
secondary uredia appeared. 108 pages. $2.00. 





PHYTOTOXIC ACTION OF ENDOCONIDIOPHORA 
FAGACEARUM BRETZ 


(L. C. Card No. Mic 58-2181) 


Michael George Boyer, Ph.D. 
Iowa State College, 1958 








Supervisor: Harold S, McNabb, Jr. 


A study of host-parasite relationships in the oak wilt 
disease was undertaken in hope of obtaining a more pre- 
cise knowledge of the mechanism of symptom development. 

Observations on tylosis formation in wounded and 
drought killed trees suggested tyloses arose as a result of 
disruption of xylem sap flow. When culture filtrates, spore 
suspensions of Endoconidiophora fagacearum and sub- 
stances isolated from vessels and sapwood were injected 
into vessels of red oak, they did not alter measurably the 
rate of tylosis formation. 

Sap constituents of healthy red oak were examined by 
chromatography. Glucose, sucrose and xylose were ob- 
served in addition to 14 amino acids and two forms of in- 
organic phosphate. From diseased vessels a fluorescent 
substance was isolated. Its chromatographic properties 
corresponded to aesculin. In addition, tannic acid and an 
unknown flavonoid compound were observed. Tannic acid 
and other phenolic substances at concentrations of 10 ° M 
were stimulatory to the pathogen in liquid culture. 

Rate of formation, distribution and types of leaf symp- 
toms were observed on diseased red oaks. This informa- 
tion in conjunction with chemical evidence indicated chloro- 
tic and necrotic leaf symptoms were due to a deficiency of 
mineral and organic constituents. 

Culture filtrates of the organism induced wilting but no 
necrosis of red oak leaves. The wilting component ap- 
peared to be a polysaccharide containing glucose as the 











only reducing sugar. Growth stimulatory substances also 
were present. Chromatographic analysis of the filtrates 
revealed several amino acids. Of these, methionine is 
known to be a growth stimulator. 107 pages. $2.00. 


STUDIES ON THE GENETICS OF PATHOGENICITY 
OF PUCCINIA SORGHI SCHW. 


(L. C. Card No. Mic 58-1900) 


Arthur Leonidas Flangas, Ph.D. 
The University of Wisconsin, 1958 





Supervisor: Professor James G, Dickson 


Adaptive pathogenic specialization in the rust pathogens 
has been recognized for over 50 years. The biological 
significance of this adaptive phenomenon is felt when one 
recognizes that all attempts by plant breeders to control 
specific rust diseases by selecting resistant varieties have 
been thwarted. Thus, this study was initiated to further 
basic understanding of the genetic mechanism of this vari- 
ability in the rust pathogens. 

Puccinia sorghi Schw. (maize rust) was selected be- 
cause the large accumulation of data on the genetics of the 
host, maize, furnished the basic information necessary for 
locating genes conditioning resistance. The isolation of 
several gene pairs (alleles) operating from a single gene- 
locus in the host conditioning resistance in inbred corn 
lines gives the essential host differential material for the 
initial analysis of specificity in the pathogen. 

Inbreeding through the alternate host Oxalis of a dif- 
ferentially pathogenic culture which was originally charac- 
terized on a complement of single gene allelic differential 
hosts reveals hidden pathogenic competence (variability) 
of a pathogenic locus towards the resistant single gene- 
locus in the host. This is determined by the pathogenic 
types recovered from the subcultures or aecial, clonal, 
inbred recombinants tested. This procedure gives pre- 
cision to the genetic analysis for pathogenic specificity of 
a rust culture and permits definition of host susceptibility 
in terms of homozygous pathogenic complements. Apriori 
it narrows the scope of the interacting competent loci con- 
ditioning pathogenesis in the host and pathogen. It evalu- 
ates the independent behavior of gene loci conditioning 
pathogenicity towards specific resistance alleles of a host 
with single genes conditioning the reaction, or it evaluates 
the existence of possible interactions between these gene 
loci or particular allelic combinations in the fungus to- 
wards a specific allele for resistance in the host. 

Four cultures differentially pathogenic in the uredial 
stage were inbred and the subcultures were studied in de- 
tail. The pathogenicity of the subcultures or aecial, clonal, 
inbred recombinants recovered was determined on 6 in- 
bred lines of corn representing two gene groups condi- 
tioning rust resistance and susceptibility. Only one gene- 
locus is involved in conditioning rust resistance in the 
first group of differential hosts (B38, K148, GG208 and 
Cuzco lb) and at least three gene loci are recognized in 
the second group (Pop 35 and Pop 36); however only two 
gene loci at a time are active in conveying differential re- 
action of the pathogen. The 6 differential hosts were used 
for the genetic analysis of genes conditioning pathogenicity 
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in the 4 mother cultures; 1-20, 2-22, 3-32 and 4-1 (pre- 
viously once inbred) of P. sorghi and 96 subcultures or 
aecial, clonal, inbred recombinants recovered as inbred 
progeny from these cultures. The 96 subcultures re- 
covered and tested segregated into 8 pathogenic types 
designated a, b, c, d, e, f, g andh. These were distributed 
in the following manner in the 4 mother cultures: 
Original culture 1-20 type b contained a, b, d, e, f, g andh 
Original culture 2-22 type b contained a and b 
Original culture 3-32 type c contained a, b andc 
Original culture 4-1 type b contained b 

On the basis of the pathogenic types and the internal 
variation within some of the pathogenic types recovered, a 
gene pool may characterize the “pathogenic locus” or locus 
for pathogenicity involved in conditioning differential patho- 
genicity in the dicaryon of the rust pathogen for specific 
genes in the host as well as the specific gene for gene be- 
havior postulated by Flor for flax rust in 1955. 

53 pages. $2.00. 





DEVELOPMENTAL AND GENETIC BASES OF 
RESISTANCE IN WHEAT TO LOOSE SMUT 


(L. C. Card No. Mic 58-1777) 


Timothy Allen Gaskin, Ph.D. 
Purdue University, 1958 


Major Professor: J. F. Schafer 


Loose smut of wheat caused by Ustilago tritici (Pers.) 
Rostr. is best controlled by the use of resistant varieties 
but the development of these varieties is difficult due to 
low percentages of smut in resistant types and incomplete 
infection of susceptible populations. This among other 
problems makes the breeding of smut resistant wheats dif- 
ficult. This study was undertaken to gain information about 
the morphological and genetic bases of loose smut re- 
sistance which might allow the development of more effi- 
cient breeding methods. 

Six winter wheat varieties and selections were used in 
the study. They were inoculated and five tissues or stages 
of plant development, the pericarp, the scutellum, the grow- 
ing point at two and four weeks of age, and the mature 
spike, were examined for the presence of the fungus. 
Among the resistant varieties, differences were found in 
the time at which resistance was expressed, as shown by 
a decline in the percentage of invaded tissues and organs. 
Knox, a susceptible variety, showed a small, gradual de- 
cline in the amount of the fungus from seed to maturity. 

In Hope-Hussar the fungus was unable to invade the em- 
bryo after invading the pericarp and endosperm. Kawvale 
and Tremezino had high percentages of invaded embryos 
but as the plant developed from the two to four week old 
stage the fungus was unable to maintain itself at the grow- 
ing point and the heads were free from smut. Tremezino 
also had a limiting effect of the maternal tissue upon the 
invasion of the seed as demonstrated by reciprocal crosses. 
Rietti was similar to Tremezino in having a material ef- 
fect but it was distinct in that further expression of re- 
sistance was begun earlier, prior to the two week stage, 
and was not complete; that is, there were some smutted 
heads. P. I. 191533 was different from the preceding varie- 








ties in that resistance was only expressed between the two 
and four week stages; before that time the plant was com- 
pletely susceptible. 

Studies with the Hope-Hussar embryo exclusion re- 
Sistance indicated that it was derived from Yaroslav em- 
mer, that this reaction is effective against cultures of only 
four of the 14 races of loose smut tested, and no detectible 
chemical substance tested for could account for this re- 
sistance. 

An atypical effect, that of dwarf plants, apparently in- 
duced by excessive invasion of the fungus, was noted in 
this study. 

The five resistant varieties were crossed reciprocally 
with Knox and tested in the F,, Fz, and Fs; generations for 
inheritance of resistance. In the F, a lowering of smut 
was observed when Tremezino and Rietti were used as the 
female parent in the crosses, indicating a resistant effect 
of the maternal tissue. In all the crosses resistance was 
recessive, and in Hope-Hussar and P. I. 191533 there was 
one factor pair for resistance while in Kawvale, Tre- 
mezino, and Rietti two factor pairs for resistance were 
determined. Crosses between Tremezino and Rietti x 
P. I. 191533 indicated that the resistance ofthe latter va- 
riety was not the same as the first two. 

From the evidence presented it appears that there are 
reasonably distinct periods when resistance is expressed 
and that in some cases there is evidence that there is a 
relationship between the number of these periods of re- 
sistance and the number of genes or factor pairs for re- 
sistance. 60 pages. $2.00. 


STUDIES IN THE MECHANICS OF SEXUAL 
REPRODUCTION IN A HETEROTHALLIC STRAIN 
| OF GELASINOSPORA 


(L. C. Card No. Mic 58-1612) 


Roger Delmon Goos, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor C, J. Alexopoulos 


The role of spermatia in the process of plasmogamy 
in the heterothallic fungus Gelasinospora calospora var. 
autosteira has been studied. It was concluded that this 
fungus produces functional trichogynes, which appear to 
grow toward the spermatia following spermatization, pre- 
Sumably as a tropic response. The trichogynes were found 
to fuse with spermatia. The receptive region appeared to be 
near the tip of the trichogyne, or one of its branches. Mi- 
gration of nuclei from spermatia into trichogynes was not 
confirmed by cytological study, but an analysis of the mat- 
ing types of spores produced by spermatized cultures re- 
vealed that genetic material is contributed by the spermatium. 

Light was found to have a stimulatory effect on peri- 
thecial production in both mated and spermatized cultures. 
Cultures grown in darkness produced fewer perithecia 
than those grown in light; they also produced more aerial 
mycelium, increased amounts of pigmentation, and were 
slower in maturing. 

Cultures were found to be most receptive to spermatia 
when five to ten days old. A rather rapid decline in recep- 
tivity was correlated with increasing age. 
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A iactor preventing perithecial development was dis- 
covered. Cultures which had been successfully sperma- 
tized in a localized area were found to be totally unrecep- 
tive to spermatia in additional protoperithecial areas when 
these areas were spermatized sixty or more hours after 
the initial spermatization. This inhibitive effect was also 
found to occur in mated cultures, and is possibly due to 
(1) competition for nutrients, or, (2) release of some in- 
hibitive substance by developing perithecia. 

125 pages. $2.00. 


THE USE OF AMYLOLYTIC YEASTS FOR THE 
PRODUCTION OF A NUTRITIONAL PRODUCT 


(L. C. Card No. Mic 58-774) 


Calvin Charles Kuehner, Ph.D. 
The Ohio State University, 1953 


The dissertation is believed to be the first study in 
which amylase-synthesizing yeasts have been intentionally 
used for the production of a nutritional product. Yeasts of 
the species Endomycopsis fibuliger (Lindner) Dekker and 
Endomycopsis chodati (Nechitch) Wickerham and Burton 
were utilized to produce yeast preparations directly from 
amylaceous substances, The extracellular enzyme system 
produced by these yeasts converts starch to fermentable 
sugars; these sugars are then available for use in cell 
growth processes by that same organism or by any other 
organism which is present in the medium. In this study a 
non-amylase-synthesizing yeast, such as Torulopsis utilis 
(Henneberg) Lodder, was cultured in a mixed population 
with one of the starch-hydrolyzing yeasts. 

The propagation was originally conducted in the pres- 
ence of a source of assimilable nitrogen, such as urea or 
ammonium sulfate, together with potassium phosphate, 
magnesium sulfate, and calcium carbonate. The propaga- 
tions were not unduly sensitive to variations in quantity of 
such added mineral salts when a wheat mash was used as 
the medium, and no mineral salts, except potassium phos- 
phate, were added in later experiments. 

The process was operable over a wide pH range, i.e., 
4.0 to 6.0, but the most efficient operation seemed to be at 
pH 5.0. 

Propagation was tested at temperatures of 25, 30, 33, 
and 37° C. The process is operable over the entire range 
of temperature tested. The highest yields of yeast solids 
and protein were obtained at 25° C. 

Although it is necessary to carry out the propagations 
under aerobic conditions, the rate of aeration is not as 
critical a factor as the degree of agitation, which has a 
marked effect upon the results obtained in this process. 











The net yield of synthesized protein appears to depend upon 


the degree of agitation. Optimum results are obtained un- 
der vigorous agitation in which the whole volume of mash 
is maintained in a state of continuous movement. 

The optimum concentration of wheat mash was 5 to 10 
per cent. Urea, incorporated in the mash as a nitrogen 
source, appeared to give slightly better yields than am- 
monium sulfate, and urea had the further advantage of fa- 
cilitating maintenance of a constant pH. 

A study was made of the use in mash preparation of the 
diastatically active supernatant liquid (“slop” or “back- 





slop”) obtained from a previous propagation containing the 
starch hydrolyzing yeast. Use of this liquid (backslopping) 
was effective in reducing the initial viscosity of a starch 
mash as well as in increasing the yields obtained in many 
cases. 

Amylase containing filtrates of Aspergillus niger van 
Tieghem as well as living cultures of the same organism, 
plus T. utilis, gave better yields of protein but poorer 
yields of solids than were given by the starch hydrolyzing 
yeasts. The net yields of protein were approximately equal 
whether A. niger or E, fibuliger was used. 

Evidence was obtained that the use of yeasts such as 
Hansenula subpelliculosa, which are more tolerant of 
higher osmotic pressures than is T. utilis, may be of value 
in a continuously operated process. 

A comparison of yields obtained with corn, rice, sweet 
and white potatoes, purified wheat starch, and whole wheat 
was made. The most striking differences were obtained 
when tubers were used. The poorest yields were obtained 
with corn or rice. The efficiency based upon the yields of 
solids ranged from 51.4 to 91.8 per cent for the tubers and 
from 37.2 to 59.7 per cent for corn and rice. There ap- 
peared to be a reduction in the yield of solids when back- 
slopping was practiced for both the tubers and the grains. 
An experiment using potatoes which had been stored for 
several months was conducted, and the results were com- 
pared with the results obtained with freshly dug potatoes. 
Yields of solids and of protein were considerably lower 
when stored potatoes were used. 

Microbiological assays were made for niacin, panto- 
thenic acid, riboflavin, biotin, pyridoxine, thiamine, and 
Choline. Assays were also made for arginine, leucine, 
lysine, phenylalanine, valine, histidine, threonine, isoleu- 
cine, and methionine. In general the yields of all of these 
vitamins and amino acids varied according to the substrate 
used. Increases in yields of vitamins and amino acids 
were noticed when backslopping was practiced. 

A comparatively short propagation time, 8 hours, was 
found to be sufficient for optimum yields of solids and of 
protein. No significant effect was obtained by increasing 
the propagation time to 12 hours. 135 pages. $2.00. 
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TEMPERATURE STUDIES OF BARLEY STRIPE 
MOSAIC VIRUS IN CERTAIN CEREAL CROPS, 
AND TOBACCO MOSAIC VIRUS IN PEPPER 


(L. C. Card No. Mic 58-1928) 
Ganga Prasad Singh, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor G. S, Pound 


It is known that variations in post-inoculation tempera- 
ture influence the host expression of resistance and mul- 
tiplication of viruses in certain plants. Synthesis of cu- 
cumber mosaic virus and tobacco mosaic virus in certain 
plants is not consistently favored by any given tempera- 
ture. On the contrary, there is a definite cycle of virus 
activity over a period of time. 
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The present studies were of the effects of temperature 
on barley stripe mosaic virus (BSMV) in barley, wheat, 
and corn, and on tobacco mosaic virus (TMV) in pepper 
(Capsicum annuum L.) with particular reference to the ef- 
fects of air temperature on host expression of resistance. 





EFFECT OF TEMPERATURE ON SYMPTOM EX- 
PRESSION OF BARLEY, WHEAT, AND CORN, AND 
ON RESISTANCE OF BARLEY TO BARLEY STRIPE 
MOSAIC VIRUS 


Plants from 34 genera in 12 families were tested for 
susceptibility to BSMV but no local lesion host suitable for 
virus assay was found. 

Post-inoculation air temperatures of 16°, 20°, 24°, and 
28° C. markedly affected symptom type and intensity in 
susceptible Oderbrucker barley, Henry wheat, and sweet 
corn, and resistant barley accessions C.I. 5020, 3212, 
3212-1, and 4219. In susceptible plants, symptoms were 
severe at 24° or above. The effect of soil temperature 
over the same range was parallel to that of air tempera- 
ture but was less marked. In resistant plants, symptom 
severity increased with increasing air temperatures and 
at 24° and 28° plants were moderately susceptible. 

Seed transmission in resistant varieties was greater at 
20° or 24° than at 16°. In general, plants kept at 28°, for 12 
days and then grown at 16°, gave higher seed transmission 
than those kept at 16°, continuously. 

In the field, resistant varieties were infected at all 
stages of growth over a period of 60 days after planting but 
were most severely affected when inoculated before the 
boot-leaf stage. When Oderbrucker at 30 days gave maxi- 
mum seed transmission of 55-71 percent, transmission in 
resistant varieties was 2-14 percent. In resistant plants, 
maximum seed transmission is greater at high tempera- 
tures while in susceptible plants it may occur over a wide 
temperature range. 


Il. EFFECT OF AIR TEMPERATURE ON HOST EX- 
PRESSION OF RESISTANCE AND ON MULTIPLICA- 
TION OF TOBACCO MOSAIC VIRUS IN PEPPER 
(CAPSICUM SPECIES) 


Air temperature studies with susceptible pepper acces- 
sions P.I. 211909, 205169, California Wonder and resistant 
Yolo Wonder and World Beater indicated that post- 
inoculation air temperatures should be considered in the 
genetic analysis of pepper varieties to TMV. Al! suscep- 
tible varieties in the spring developed apical necrosis at 
24° C. or below. At 28°, they showed blotchy mottle and 
prolonged chlorosis. In the winter, California Wonder 
plants at 24° and 28° showed apical chlorosis, stem necro- 
Sis, and eventually collapsed. Yolo Wonder and World 
Beater plants at 16°, and 20°, showed scattered chlorotic to 
necrotic spots on systemically infected leaves. At 24°, and 
28°, they were very susceptible and showed stem streak, 
apical necrosis, and were finally killed. 

In susceptible varieties, virus concentration in tip 
leaves of plants, grown at 16°, 20°, 24°, and 28° and assayed 
at 6, 12, and 18 days after inoculation, was initially highest 
at 28° but later shifted among other temperatures. The 
shift in virus concentration varied with variety and season. 
In inoculated and composite leaves of California Wonder, 
virus concentration was also initially highest at high tem- 
peratures, but shifted in later assays. 





In resistant Yolo Wonder, virus concentration in inocu- 
lated, composite, and tip leaves was highest at high tem- 
peratures. 

Attempts to produce systemic TMV symptoms in re- 
sistant P.I. 163201 plants by stem inoculation and preven- 
tion of infected leaf abscission by use of Indole Acetic 
acid were unsuccessful. 

Resistance in pepper to TMV is not related to the in- 
hibitor potency of leaf extracts to the virus but is probably 
a character which is qualitatively independent of air tem- 
peratures. 112 pages. $2.00. 


PHYSIOLOGICAL FACTORS AFFECTING THE 
ONSET OF SUSCEPTIBILITY OF APPLE FRUIT 
TO ROTTING BY BOTRYOSPHAERIA RIBIS G.&D., 
GLOMERELLA CINGULATA (STONEM) S. & VS., 
PHYSALOSPORA OBTUSA (SCHW.) COOKE, AND 
NEOFABREA MALICORTICIS (CORDLEY) JACKSON 


(Publication No. 24,405) 


Wayne Robert Sitterly, Ph.D. 
Purdue University, 1957 
Major Professor: J. R. Shay 

Susceptibility of developing apple fruits to infection by 
B. ribis, G. cingulata, P. obtusa, and N. malicorticis 
varies markedly with stage of development. Investigations 
were undertaken to determine the nature of the physiologi- 
cal changes occurring in fruit maturation which might be 
responsible for the onset of fruit rot susceptibility. 

Intact fruits treated with maleic hydrazide to inhibit 
respiration could be successfully infected with B. ribis 
ten days before untreated fruits. Immature fruits picked 
and then treated with ethylene to stimulate respiration pro- 
duced infection some thirty days before untreated field 
controls. Both treatments resulted in an earlier than 
normal occurrence of the respiration cycle. All fruits pro- 
duced infection at the time of the climacteric respiration 
rise. Ethylene and maleic hydrazide may act as respira- 
tion inhibitors (maleic hydrazide inhibiting dehydrogenases 
and ethylene acting as a phosphate uncoupler) allowing 
enough carbohydrate accumulation to permit growth of the 
pathogens earlier than normal. 

In vitro growth tests were made utilizing the concentra- 
tions of different organic compounds present in developing 
fruits, and at pH 3.5 and 5.5. Significantly increased 
growth was produced by all four fungi on sucrose; by.G. 
cingulata and B. ribis on fructose; by N. malicorticis on 
starch; by P. obtusa on maltose; and by B. ribis on tyro- 
sine (pH 3.5). When added to a complete medium, only N. 
malicorticis and G. cingulata failed to produce increased 
growth on the compounds listed above, probably due tonon- 
preferential utilization. Tannin, thiamine, inositol, lactic 
acid, and oxalic acid failed to support growth of any of the 
four pathogens. The ten compounds most favorable to 
growth of B. ribis were injected into intact Golden De- 
licious, Grimes Golden, and Rome Beauty fruits by way of 
the spur leaf petiole. Tyrosine, fructose and sucrose pro- 
duced infection three weeks ahead of untreated fruits. Of 
these only glucose and fructose at mature fruit concentra- 
tions produced increased growth in vitro. Glucose, the 
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other sucrose component, was no better than several other 
carbohydrates in vitro or in the field. Although fructose 
may be the important carbohydrate for B. ribis sucrose is 
apparently the important general carbohydrate whose avail- 
able supply for the pathogens is related to the climacteric 
respiration rise of fruit. The importance of the other car- 
bohydrates may be related to specific characteristics of 
the organisms involved. 

Investigations were undertaken to ascertain whether the 
presence of inhibitory compounds or the lack of a high 
enough concentration of a certain compound was involved 
in immature fruit resistance. Compounds which failed to 
support growth of B. ribis in vitro did not delay infection 
when injected into fruits approaching maturity. Spore ger- 
mination tests of conidia of B. ribis on media containing 
the non-utilized compounds showed tannin to be the only 
toxic compound. Conidial germination in solutions of the 
other supposedly inhibitory compounds suggested that their 
failure to support growth was due to non-utilization and not 
inhibition. Since in vitro studies indicate a reversal of 
tannin inhibition upon addition of increasing amounts of 
fructose, the failure of tannin to delay field infection may 
be due to a natural sugar concentration high enough to 
overcome deleterious tannin effects. Extracts of mature 
and immature Golden Delicious fruits produced no inhibi- 
tion in growth tests of the four pathogens. Growth on ripe 
fruit extracts was five times greater than the growth on 
immature fruit extracts. When B. ribis was grown ona 
mixture of immature and ripe fruit extracts, the organism 
produced as much growth as when grown on only mature 
fruit extracts. Ripe fruit extracts stimulated growth of all 
the pathogens except N. malicorticis. The above results 
indicate a specific concentration of some organic compound 
is important in fruit susceptibility. Inhibitory compounds 
apparently are of little importance in resistance. 

Paper chromatography of immature and mature Golden 
Delicious fruit extracts showed seven distinct differences. 
Chromatography of the rotted tissue produced by the four 
pathogens on three varieties indicate several differences 
produced by the three organisms on the same variety, and 
several differences produced by the same organism on dif- 
ferent varieties. These differences may be different steps 
in the synthesis of the same compound as well as being dif- 
ferent compounds. All carbohydrate areas appeared 
Similar. 

The lack of a critical concentration of a compound such 
as sucrose appears to be involved in immature fruit re- 
sistance. The changes in the chemical constitution of the 
fruit (such as carbohydrate accumulation) induced by the 
climacteric rise in respiration are important. If inhibitory 
compounds are present, they are in a concentration easily 
overcome by an increase of carbohydrate content. 

104 pages. $2.00. Mic 58-4959 








PHYSIOLOGICAL INVESTIGATIONS WITH CORN 
RUST: I. THE INFLUENCE OF TEMPERATURE 
AND LIGHT UPON RUST DEVELOPMENT AND 
THE EXPRESSION OF RESISTANCE, II. THE 
INFLUENCE OF CARBOHYDRATES ON RUST 
DEVELOPMENT AND THE EFFECT OF RUST ON 
THE TREND OF OXYGEN UP-TAKE 


(L. C. Card No. Mic 58-1934) 


Riksh Syamananda, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor J. G. Dickson 


I 

Expression of resistance in corn to rust, incited by 
Puccinia sorghi, may be altered in some host-pathogen 
complexes by varying the environmental conditions under 
which the plants are grown. Conditions prevailing both 
before and after inoculation have been shown to affect the 
host-parasite interaction. By appropriate adjustments of 
temperature and light conditions, rust expression in cer- 
tain inbred lines of corn can be shifted in either direction, 
namely resistance or susceptibility. In most instances the 
corn line and fungus culture giving the intermediate rust 
reaction responded most readily to the changes of tem- 
perature and/or light whereas those showing the highly re- 
sistant or highly susceptible reactions were stable in re- 
action over the range from 16-28°C. Temperature in- 
fluenced rust response more than light. Plants grown un- 
der supplemental light showed increased necrosis. The 
night temperature in the alternating night and day tem- 
peratures affected rust development similarly to the cor- 
responding constant temperature. High temperature (33°C) 
and low light intensity prevented further rust development 
after it had been established in all but one inbred corn line. 
In many inbred lines of corn the full expression of seedling 
resistance was prevented at 28°C; correspondingly rust 
development was decreased in some susceptible lines at 
the higher temperature. In one inbred line resistance was 
suppressed at the 20-24° range and expressed at both 
higher and lower temperatures. The incubation period was 
increased with the lowering of temperature in all exper- 
iments. 

The temperature and light conditions used prior to 
inoculation also influenced the type of uredial development, 
although the results from experiments conducted at differ- 
ent seasons were inconsistent. Some inbred corn lines 
susceptible in the seedling stage were less susceptible or 
resistant when older. Resistance in these older plants 
was not expressed at the high temperatures. 

The investigations suggested that the influence of en- 
vironmental conditions on disease expression should be 
considered in the evaluation of corn progenies for rust re- 
action or in pathogenicity tests of cultures of the pathogen. 


IT 





Using detached leaf culture technique, several car- 
bohydrates including monosaccharides and oligosaccha- 
rides were demonstrated to be satisfactory as sources of 
carbon for the development of corn rust. The best devel- 
opment of corn rust occurred on detached corn leaves 
floated on 2 per cent solutions of glucose, levulose (fruc- 
tose), and sucrose; lesser development was obtained on 
maltose; and the least favorable growth was evident on 
galactose and cellobiose. Infections, occasionally, were 
established in etiolated leaf sections of inbred line B14 
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floated on mannose solution. No infection was observed on 
xylose and sorbose. There was no apparent correlation be- 
tween rust development and the general physiological con- 
dition of the leaves with the carbohydrates used. The in- 
fluence of especially mannose and cellobiose upon rust de- 
velopment should be investigated further, since initial in- 
fection developed with mannose when etiolated leaves of 
inbred line B14 were used and cellobiose has not yet been 
reported to be present in free form in the corn plant. Dif- 
ferent cultures and inbred lines of Puccinia sorghi were 
used to inoculate leaves of an albino inbred line and the 
rust reactions were followed in excised leaf culture using 
different carbohydrates. There were no large differences 
in uredial infection types between leaf sections inoculated 
with different cultures of the pathogen. and cultured in the 
solutions of the several carbohydrates, although variations 
in urediospore color and amount of spores produced per 
pustule were observed. 

The trends in oxygen-uptake in rust infected and healthy 
corn leaves were studied. Results obtained from experi- 
ments conducted in Summer and winter showed definite 
variations. Total amount and rate of oxygen-uptake were 
higher in the infected tissues than in the healthy. Also the 
total oxygen-uptake was higher in the resistant line of corn 
than in the susceptible for both infected and healthy tis- 
sues. The total oxygen-uptake was greater in inbred line 
(GG208R) following inoculation with a culture of the patho- 
gen that incited necrotic flecking (resistant reaction) than 
when inoculated with a culture inciting the fully susceptible 
reaction. The difference between the two decreased with 
the lapse of time following inoculation. In an experiment 
conducted during the summer, GG208R inoculated with the 
culture inciting flecking showed a lower total uptake of oxy- 
gen at 10 days after inoculation than the healthy leaves. 
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THE FOREST SEQUENCE OF THE 
HARTSTOWN BOG AREA 


(L. C. Card No. Mic 58-2041) 


Philip Caleb Walker, Ph.D. 
University of Pittsburgh, 1958 


During the past decade an abundant palynological litera- 
ture has appeared on the bog and lake sediments of the sub- 
stage intervals of the Wisconsin glaciation in eastern 
United States. Only two deposits in Pennsylvania have been 
recorded and both of these are in unglaciated areas. In 
view of the important contributions palynology is making 


to an understanding of forest sequence, climate oscillation, | 


glacier movement, and radiocarbon dating, it was felt that 
the gap due to lack of information on glaciated bogs in 
Pennsylvania should be filled, The three bog ponds at 
Hartstown, Crawford County, Pennsylvania -- Crystal 
Lake, Mud Lake, and Dollar Lake -- were selected for 
sampling because of their depth, apparent absence of re- 





deposition, and anticipated complete pollen diagram. In 
addition, a site for sampling was picked in Sanctuary Lake, 
and two north-south latitude equidistant bogs were chosen 
for comparable initial-level samplings. 

The samples were collected in six-inch vertical inter- 
vals and stored in stoppered 40-milliliter vials. The sam- 
pling instrument was a modified, double-cylinder, Hiller- 
type peat auger. Most of the sampling was done through 
ice at the deepest deposits. Acetolysis, potassium hy- 
droxide, hydrofluoric acid or hydrochloric acid were used 
to deflocculate the pollens from the enveloping detritus de- 
pending upon the nature of the deposit. The pollen grains 
were concentrated by centrifugation, stained, and mounted 
on microscope slides in glycerine jelly. Two hundred ar- 
boreal pollen grains were counted for each spectrum and 
the percentages of each genus computed. The nonarboreal 
counts were expressed as percentages of the total tree 
pollens. The present forest cover of the region was ana- 
lyzed by the line-transect method. 

The Crystal Lake core was the deepest and gave the 
most complete pollen stratigraphy of all the deposits 
sampled. Forest sequence in the Hartstown Bog area was 
divided into five major forest progressions related to cli- 
matic periods. First, there was a spruce-fir dominance 
in a moist, cool period; second, a pine dominant forest 
with oak in a dry, warmer period; third, a hemlock-oak- 
beech stage in a humid, warm climate; fourth, an oak- 
hickory forest in a warm, dry period; and fifth, a return to 
a pine forest in a cool moist period. All other normal 
diagrams reflected this same forest and climatic sequence. 
The bottom spectra of two relatively distant bogs corre- 
lated the initial spectra of the Hartstown area deposits. 

The radiocarbon determination of 9310+ 150 years 
B.P. (before present) maximum in the Crystal Lake core 
reveals the significant correlations of: 13,000 years B.P. 
for the earliest sediments to match the Cary substage 
maximum; 11,000 years B.P. for the fir maximum to match 
the Two-Creeks Interval and the Mankato substage maxi- 
mum; and 3600 years B.P. for the oak-hickory spectra to 
match the Lake Michigan Basin xerothermic period. 

Two seral stages of plant succession to a swamp forest 
type are evident in the present vegetation of the Hartstown 
Bog area. The Beech-Maple Climax Forest which charac- 
terized the past vegetation of the region has been removed 
in the historical period, but a few modified patches of it 
remain on the knolls bordering Pymatuning Reservoir. 

The pollen stratigraphy records the same general forest 
sequence and correlates the same general climatic peri- 
ods, with a correlating C** dating for the pine maximum, 
as revealed in the research in eastern United States and 
Canada pollen profiles. The high percentage of oak along 
with fir and spruce in the earliest spectra rules out any 
long-sustained or broad tundra zone inhabiting the glacial 
drifts subsequent to deglaciation. 

This study suggests an urgent need for evidence from 
the deposits in unglaciated refugia to document the sources 
of invasion into the glacial drift country following de- 
glaciation. 96 pages. $2.00. 
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THE EFFECTS OF TEMPERATURE 
AND DIELECTRIC CONSTANT ON THE 
DECOMPOSITION OF N-PROPYL XANTHATE 


(Publication No. 22,969) 


Melvin L. Schochet, Ph.D. 
New York University, 1954 


Adviser: Professor Cecil V. King 


The specific reaction rates(k) for the decomposition of 
n-propyl xanthate in acetic acid-sodium acetate buffer so- 
lutions were determined, This was done at five different 
temperatures between 0°C. and 60°C., and in solutions 
containing 0%, 10%, 20%, and 30% by volume of dioxane. 
The course of the reaction was followed by taking samples 
of these solutions, quenching the reaction with sodium bi- 
carbonate, and titrating the n-propyl xanthate remaining, 
with standard iodine solution. The k values, which are 
free of salt effects in the buffer solutions used, were cal- 
culated from the following equation: k = 2.3 [(a+c)log 
(a/a-x) - (bt+c)log(b/b-x)] /(b-a)tKyz,a-. The k values 


obtained indicate that the suggested mechanism, a bimolec- 
ular reaction between n-propyl xanthate and hydronium — 
ion, is a reasonable one. The value of k in water at 30°C 


was found to be 420 liters per mole per minute. 

Logarithms of the specific reaction rates were plotted 
against the reciprocals of the dielectric constants. Straight 
lines were obtained in conformance with the Bronsted- 
Christiansen-Scatchard equation, log k = log kj - 2, Zp € *- 
N/2.3RTr. The average value of the radius(r) of the acti- 
vated complex derived from the slopes of these lines was 
1.66 x 10 ° cm. 

Logarithms of the specific reaction rates also were 
plotted against the reciprocals of the absolute tempera- 
tures. Straight lines were obtained, indicating no variation 
with temperature of log A and E in the Arrhenius equation, 
log k = log a - E/2.3RT. E was calculated from the slopes 
of these lines, and log A was then determined from the 
above equation. 4S*/2.3R was calculated from the equa- 
tion, AS*/2.3R = log A - log(eRT/Nh). 

From the plots of log k against 1/D, isodielectric log k 
values were obtained, which were plotted against 1/T. 
Then isodielectric log A, E, and AS* values were calcu- 
lated in the same manner as above. Their average values 
were found to be 12.39, 12,800 cal./mole, and -11.9 E.U./ 
mole, respectively. 

Observed differences in the value of log A from iso- 
composition and from isodielectric data were compared 
with the theoretical differences. This was also done for 
values of E. These correlations show that the decompo- 
sition of n-propyl xanthate conforms with the prediction of 
electrostatic theory. 52 pages. $2.00. Mic 58-4960 
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AMINO ACID ANTAGONISMS IN BIOSYNTHETIC 
PROCESSES AND IN ENZYME SYNTHESIS 


(L. C. Card No. Mic 58-1639) 


Eddie Ball, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. William Shive 


The growth inhibitory effect of glutamic acid in Lacto- 
bacillus casei 7469 has been found to be reversed by as- 
partic acid in a competitive-like manner. The effects of 
hypoxanthine and uracil on the inhibition implicates an es- 
sential role of aspartic acid in the biosynthesis of purines 
and pyrimidines, With uracil present but biotin and bi- 
carbonate absent, hypoxanthine increases by four-fold the 
amount of glutamic acid necessary for inhibition at vari- 
ous aspartic acid concentrations, Biotin, and to some ex- 
tent bicarbonate, greatly augments this effect. In a medium 
devoid of both purines and pyrimidines a combination of 
hypoxanthine and uracil produces approximately five times 
as great an increase in the ratio of glutamic acid to as- 
partic acid required for inhibition as is produced by either 
individually. A slight synergism between aspargine and 
aspartic acid can be detected at low levels of asparagine, 
and utilization of high concentrations of asparagine is not 
inhibited by high concentrations of glutamic acid. A plaus- 
ible explanation of these data lies in the supposition that 
glutamic acid is preventing the conversion of aspartic acid 
to an “active aspartic acid” which serves as a precursor 
of purines, pyrimidines, asparagine and other unidentified 
products. Asparagine can apparently be reversibly con- 
verted to the “active aspartic acid,” and the effect of biotin 
and bicarbonate appears to be the result of promotion of 
biosynthesis of this active intermediate. 

An arginine inhibition in Streptococcus lactis 8039 has 
been observed to be reversed by glutamic acid and more 
actively by glutamine in a manner suggesting a competitive - 
type relationship. The inhibition index is increased by as- 
partic, pyruvic and oxalacetic acids at moderate concen- 
trations and by very low concentrations of asparagine. 
These facts have been interpreted to mean that formation 
of a glutamyl complex which functions in amidation of as- 
partic acid to asparagine is prevented by arginine and that 
some role, probably catalytic, of asparagine is thereby 
blocked, Since pyruvic and oxalacetic acids can substitute 
for aspartic acid in reversing the inhibition, it is assumed 
that they are being freely converted to aspartic acid by 
well-known metabolic pathways and that the inhibited func- 
tion of asparagine is involved in the metabolism of glucose 
prior to the production of pyruvic acid. 

It has been found that phenylpyruvic acid and peptides 
of phenylalanine replace phenylalanine in stimulating the 
synthesis of the adaptive malic enzyme in Lactobacillus 
arabinosus 17-5. The utilization of glycylphenylalanine is 
inhibited by glycylthienylalanine but not effectively by 
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thienylalanine, and the utilization of phenylalanine is in- 
hibited by thienylalanine but not appreciably by glycylthi- 
enylalanine. Also, the utilization of phenylpyruvic acid is 
inhibited by thienylpyruvic acid but not effectively by thi- 
enylalanine or its glycyl peptide. These results indicate 
that the utilization of peptides of phenylalanine and phenyl- 
pyruvic acid for malic enzyme synthesis does not involve 
an essential site of utilization of phenylalanine and suggest 
that peptide, keto acid and amino acid are converted by 
separate routes to an active form of the amino acid for 
enzyme synthesis. An alternative explanation is discussed. 
Further study has revealed that glycylvaline and a- 
ketoisovaleric acid can replace valine for both synthesis of 
the adaptive malic enzyme and growth in Lactobacillus 
arabinosus, Isoleucine, glycylisoleucine and a -keto-f- 
methylvaleric acid competitively inhibit the utilization of 








valine, glycylvaline and a-ketoisovaleric acid, respectively. 


Each competitive inhibition involving the keto acids, pep- 
tides or free amino acids is independent of the other two 
competitive inhibitions. The utilization of keto acid and 
peptide by separate routes does not appear to involve the 
initial site of utilization of the free amino acid and appar- 
ently results in the formation of an active form of valine 
for enzyme synthesis and for growiha. 83 pages. $2.00. 


NUTRITIONAL AND METABOLIC FACTORS 
AFFECTING SURVIVAL OF HYPERTHYROID RATS 


(L. C. Card No. Mic 58-1887) 


Roger Earl Boldt, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor C, A, Elvehjem 


A study has been made of the influence of various fac- 
tors on the length of survival of hyperthyroid rats. Ex- 
perimental animals fed diets containing at least 18 per cent 
of cooked, dried, ether extracted pork survived consider - 
ably longer than did those fed diets containing casein. 
Higher levels of dietary pork, but not of casein, further 
prolonged the survival of the hyperthyroid animals. 

When rats were fed a basal diet containing casein and 
iodinated casein, addition of an ether, alcohol, or water 
extract of cooked, whole pork did not alter the length of 
survival. The active component(s) of pork could be made 
soluble by hydrolysis of the protein. A n-butanol extract 
of the filtrate from hydrolyzed pork was also active. Ex- 
periments indicated that the activity, once freed from pork 
protein, was sparingly soluble in chloroform. 

Studies of pork ash showed that the activity of pork was 
not due to its content of inorganic elements. Addition to 
the casein basal diet of bromide, selenite, or magnesium; 
or reduction of its phosphorus content failed to alter the 
life-span of hyperthyroid animals. Similarly, several pu- 
rines and pyrimidines, formate, and a high level of folic 
acid, when included in the diet, had no effect on survival. 

In several experiments, the livers of hyperthyroid rats 
fed casein were a brighter red than livers from animals 
fed similar diets containing pork, later experiments, how- 
ever, showed that the relation between diet and pigment 
concentration was not consistent. 

Several of the natural materials which prolong the sur- 





vival of hyperthyroid rats are excellent protein sources. 
The effect of supplementing the basal diet with amino acids 
was, therefore, tested. Several amino acids, especially 
methionine, when added to the basal diet, increased the 
life-span of hyperthyroid rats. A mixture of n-butanol 
soluble amino acids, with or without methionine, also pro- 
longed survival, Despite the activity of amino acid mix- 
tures, however, it is unlikely that the activity of intact 
pork can be explained on this basis, since other proteins, 
which have an amino acid composition similar to that of 
pork, are not active. 

In addition to methionine, feeding betaine or a very high 
level of choline also protected the hyperthyroid animals. 

It appeared, therefore, that the improved survival was due 
to the methyl groups supplied by these compounds, The 
relatively greater effectiveness of methionine and betaine 
than choline suggested that the ability of hyperthyroid ani- 
mals to oxidize dietary choline to betaine might be im- 
paired, Experiments showed that rats fed a diet containing 
casein and iodinated casein had severely lowered liver 
choline oxidase activity. Feeding pork in place of casein © 
resulted in higher choline oxidase activity, although it was 
still somewhat below the normal level. 

Liver choline oxidase activity of hyperthyroid rats was 
increased by supplementation of the basal diet with a high 
level of methionine or betaine, but addition of 3% of a n- 
butanol extract of the filtrate from hydrolyzed pork caused 
only a slight trend toward increased choline oxidase ac- 
tivity. 

In vitro addition of large amounts of DPN to liver ho- 
mogenates from hyperthyroid rats increased the choline 
oxidase activity to the level of euthyroid rats. Since the 
level of liver choline oxidase is higher in animals fed 
pork than in those fed casein, this suggests that pork par- 


tially prevents the decrease in DPN which normally oc- 
curs in hyperthyroidism. The maintenance of a higher 
level of DPN would allow increased choline oxidase activ- 
ity and result in the oxidation of more choline to betaine; 
this compound, as has been shown, prolongs the survival 


of hyperthyroid rats. 123 pages. $2.00. 


THE CHEMICAL AND PHYSICAL 
CHARACTERISTICS OF CERTAIN PORK 
HAM MUSCLES AS ASSOCIATED WITH VARIOUS 
PHYSIOLOGICAL STRESS FACTORS 


(L. C. Card No. Mic 58-1889) 


Ernest Joseph Briskey, Ph.D. 
The University of Wisconsin, 1958 


Supervisors: Professors Robert W, Bray, William G. 
Hoekstra, and Paul H. Phillips 


Many of the present day pork processing and marketing 
problems may be attributed to variations in muscle appear - 
ance and character. These variations range from pale, 
soft watery tissue to extremely dark, firm, dry appearing 
tissue, In view of these conditions, the present study was 
conducted: (1) to define the chemical and physical charac- 
teristics of four major pork muscle classes, (2) to ex- 
amine acidity changes as related to color and “free-water,” 
(3) to develop experimental means of depleting and/or 
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altering muscle glycogen, (4) to study the effect of exer- 
cise, endocrine supplementations, and nutritional regimens 
on pork muscle class. 

In the characterization study, hams from various 
sources were categorized into one of the following classes. 

(I) (Pale-Two-Toned) Muscles are pale in color, soft 
and watery in structure and possess loose muscular bind- 
ing. 
(II) (Two-Toned) Muscles adjacent to the bone appear 
dark in color while the large outer muscles are pale, lack- 
ing in firmness, soft in structure and moderately watery 
immediately after cutting. 

(II) (Normal) Muscles are uniform in color (grayish- 
pink) and moderately firm in structure. 

(IV) (Dark) Muscles are firm in structure and moder- 
ately to extremely dark in color. Muscles are dry imme- 
diately after cutting. 

The(analyses included myoglobin, glycogen, sodium, 
potassium, pH, moisture, fat and relative “free-water.” 
The gluteus medius muscles were analyzed separately 
from the gluteus accessorus and gluteus profundus mus- 
cles, 

In the second part of this study, weanling as well as 
market weight hogs were injected daily with various levels 
of cortisone acetate and desoxycorticosterone acetate. 

In the third experimental phase an animal exerciser 
was constructed to force exercise under controlled condi- 
tions. Various speeds and durations of exercise were 
given in these studies. A high carbohydrate ration was 
also given as a physiological stress factor. 

The hams of class I were distinguished from class IV 
by higher initial glycogen, lower ultimate pH, higher rela- 
tive “free-water” and higher sodium concentration. 

The appearance differences between class I and class 
IV, however, were not detectable in fresh tissue (2 min- 
utes after slaughter). Appearance transformation oc- 
curred during the chilling process. Likewise, the ultimate 
intensity of the color was not a reflection of myoglobin 
concentration. 

Chilled muscle acidity was highly related to the initial 
glycogen concentration at the time of slaughter. Similarly, 
glycogen decrease during the chilling process was highly 
related to the decrease in pH during the same period. 

The twenty-four hour pH values were directly corre- 
lated to the increase in relative “free-water.” It was also 
observed that the glycogen conversion in the gluteus me- 
dius muscle dictated pH which in turn significantly related 
to muscle “wateriness.” 

All levels and time periods of adrenocortical hormone 
injections used in this experiment were found to have no 
apparent effect on muscle class. 

Single, severe or exhaustive exercise produced muscles 
that were dark in color, high in pH and dry in appearance. 
In contrast to this effect, sucrose consumption increased 
glycogen stores and thereby produced soft, watery, pale 
muscles, Severe exercise also measurably decreased 
evaporation and cooking losses. 

Fresh pork muscle classes were also found to be of 
measurable importance in determining cured muscle ap- 
pearance, 

In all chemical and physical aspects the gluteus acces- 
sorus and gluteus profundus were less variable in charac- 
ter and were affected less by treatment than the gluteus 
medius. These dark inner muscles were, however, more 
tender and flavorful than the gluteus medius (light outer) 
muscles. 89 pages. $2.00. 





THE DIGESTIBILITY OF 
POLYSACCHARIDES BY RATS 


(L. C. Card No. Mic 58-1765) 


Paul Lowell Carey, Ph.D. 
Purdue University, 1958 


Major Professor: Roy L. Whistler 


Purified cellulose, xylan, alfalfa seed gum, corn fiber 
sum, hemicellulose-B, pectin, algin, carrageenan and dex- 
trin-S were fed in balanced diets to rats and their digesti- 
bility and utilization measured. 

The biological efficiency of the polysaccharides was 
measured by growth response and the food-gain ratio of 
the test animals. The digestibility was measured on the 
basis of the per cent of polysaccharide excreted. Addi- 
tional digestibility studies were made after inhibiting 
growth of the intestinal microorganisms and also by using 
a ratio technique employing chromic oxide as a reference 
substance in the feed. 

Diets were prepared in which the test polysaccharide | 
replaced 25% (diet A) and 50% (diet B) of the energy source, 
cerelose, or 17.4% and 34.8% of the total diet. Exception 
was made in the case of algin because the animals did not 
tolerate a diet containing more than 17.4% of the polysac- 
charide. Also, diet B was the only one given in case of 
alfalfa seed gum and corn fiber gum because of insufficient 
material for both diets. Dextrin-S was fed in place of 
cerelose because it was anticipated that the animals could 
utilize much of this polysaccharide, 

Diets A and B of cellulose, xylan and hemicellulose-B 
had no adverse effect upon utilization of other nutrients of 
the diet. This was also the case for diet A of pectin, diet 
B of alfalfa seed gum and corn fiber gum and the 69.6% 
dextrin-S diet. The food requirement per gram of gain 
was increased by inhibition of the growth of intestinal 
flora in the xylan and hemicellulose-B diets. However, 
the relationship of data of the test diet to the control diet 
was unchanged, Diet A of algin, diet A and B of carra- 
geenan and diet B of pectin interfere with nutrient utiliza- 
tion. Growth was retarded by all diets except those of 
cellulose and xylan. When the growth of the intestinal mi- 
croorganisms was inhibited xylan and hemicellulose-B 
diets did not maintain normal growth. The diarrhea pro- 
duced with the pectin, algin and hemicellulose-B diets was 
probably due to the lyophilic nature of the polysaccharides, 

These polysaccharides contribute very little food value. 
The adverse effects of growth and food utilization are of 
no significance when considered on the basis of the low 
consumption in dietary formulation. 

Investigations of digestibility of cellulose, xylan and 
hemicellulose-B have also been conducted using polysac- 
charides that were labeled randomly with isotopic car- 
bon (C**), | 

The labeled polysaccharides were fed to weanling rats. 
The feces, urine, visceral tissues, blood and exhaled car- 
bon dioxide were examined for radioactivity. Although 
sulfaguanidine was used in the diets, two species of bac- ; 
teria were found in the intestine capable of some digestive 
action. Considerable quantities of radioactive carbon di- 
oxide was exhaled by rats fed with C** -labeled xylan or 
hemicellulose-3 but only an estimable amount occurred 
when C”* -cellulose was given. 39 pages. $2.00. 
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STUDIES ON THE SATURATION OF 
STEROLS BY INTESTINAL BACTERIA 


(L. C. Card No. Mic 58-1894) 


Douglas Leonard Coleman, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Carl A, Baumann 

Current interest in the relation of sterols to disease 
makes it desirable that their reactions within the digestive 
tract be explored. Recent studies show the sterol mixture 
of the digestive tract to be much more complicated than 
hitherto supposed, In the rat the mixture consists of at 
least seven 3-8-hydroxy sterols. These include three ear- 
lier recognized sterols viz. cholesterol, coprostanol and 
cholestanol, two that have only recently been identified as 
intestinal components, ZV -cholestenol and 7-dehydrochol- 
esterol, and two new compounds A’-coprostenol and 4- 
methyl-A‘’-cholestenol. A method was developed for the 
analysis of these sterols in the presence of each other, 
and this method applied to a study of the effects on sterol 
excretion of age, sex and dietary variables. Male rats 
were found to excrete more total sterol than females. The 
ratio of A’-cholestenol to cholesterol excreted increased 
with age. Penicillin and sulfasuxidine depressed the ex- 
cretion of coprostanol with corresponding increases in 
cholesterol. Most dietary variables were without effect on 
the amounts of sterols excreted. Roughage incorporated 
into the diet caused an increase in the amount of total 
sterols excreted. 

Similarly most sterols added to the diet caused little 
effect on the sterols excreted other than increasing the 
excretion of the sterol fed. The incorporation of 0.2 per- 
cent of 7-dehydrocholesterol into the diet, however, 


greatly increased the excretion of the sterols of “Zone D.” |. 


The specific sterol increased was isolated and identified 
as A\’-coprostenol (m.p. 104-105° C. [a]f) = +54.5 + 3.0) 
This sterol was also found to be a minor component of 
fecal sterols from rats maintained on a normal ration. 

The most convenient method for the preparation of J\’- 
coprostenol was found to be a microbiological one — by 
incubating 7-dehydrocholesterol with fecal anaerobes in a 
medium consisting primarily of sterol-free brain. This 
method eliminated the tedious separations involved in the 
isolation of A’-coprostenol from rat feces, and much bet- 
ter yields of a purer product resulted, The in vitro fer- 
mentation reduced unsaturated linkages in both the 4,5 and 
9,6 positions of 3-hydroxysterols but left unsaturation in 
the 7,8 position intact. Esterification of the 3-hydroxy 
group or oxidation to the 3-keto group prevented the mi- 
crobiological reduction from taking place. The organisms 
were, however, capable of reducing the 5,6 linkage in 
sterol derivatives in which the 3-hydroxyl group was re- 
placed by a halide. B-Sitosterol was reduced to coprosi- 
tostanol in this anaerobic fermentation indicating that a 
minor change in the side chain had no effect on the course 
of this bio-hydrogenation, Reduction, in all cases, was 
stereospecific, the product having the A:B rings in the cis 
or coprostane configuration. 

A study of the rate of formation of coprostanol with 
time in the microbiological system indicated that an un- 
known derivative of cholesterol accumulated before the 
rapid production of coprostanol began, and diminished as 
coprostanol synthesis proceeded. This suggests that the 





microbial reduction in vitro may involve more than a sin- 
gle step. The ability of the fecal anaerobes to reduce 

A *-cholestenol suggests this or some similar compound 
as an intermediate in coprostanol synthesis. 


61 pages. $2.00. 


STUDIES ON VITAMIN E DEFICIENCY WITH 
TORULA YEAST DIETS IN THE RAT 
AND THE CHICK 


(L. C. Card No. Mic 58-1902) 


Carlos S. Gitler, Ph.D. 
The University of Wisconsin, 1958 
Supervisors: M. L. Sunde and C, A. Baumann 

Four aspects of vitamin E deficiency were studied: 
liver necrosis and induced hemolysis in the rat, and exuda- 
tive diathesis and encephalomalacia in the chick. 

Death due to liver necrosis occurred rapidly and ina 
100% incidence in vitamin E depleted rats fed commercial 
Torulopsis utilis (grown on spent sulfite liquor (-SSL)) as 
the sole source of protein. Comparable diets containing 
brewers’ by-product yeast did not produce necrosis. Sur- 
vival was increased by increasing the level of torula-SSL 
yeast in the diet. Torulopsis utilis and Saccharomyces 
cerevisiae grown on a synthetic medium were both found 
to be necrogenic, while these yeasts grown on a commer- 
cial beer wort were non-necrogenic, Incubation of T. 
utilis grown on a synthetic medium with corn steep liquor, 
whey or beer wort resulted in yeasts which protected 
against liver necrosis at levels of 5 to 10% added to 
torula-SSL yeast diets. Liver necrosis was prevented by 
the addition to the diet of methylene blue, N-N'diphenyl-p- 
phenylene diamine (DPPD), methionine, and cystine, but 
not by 2,6 di-tertiary butyl-4-methyl phenol (BHT), or by 
lipoic acid. Liver necrosis was also prevented by the ad- 
dition of 5% of lipid-free barley malt, by corn steep liquor 
solids, or by the alkaline ash of corn steep liquor or of 
brewers’ yeast. The latter was not as active as the origi- 
nal yeast. 

In agreement with others selenium was found to protect 
against liver necrosis when added to torula yeast diets at 
levels of 30 ug of Se/kg of diet. It was demonstrated that 
Se was absorbed from the medium by torula yeast, and that 
absorbed Se was equivalent to inorganic Se in its ability to 














prevent necrosis. Prevention of liver necrosis by yeast 


appears to depend mainly on the selenium concentration of 
the culture media. Distribution studies with Se” showed 
Se to be bound to protein in blood and in particulate frac- 
tions of liver. 

The depletion of vitamin E from rats and chicks was 
followed by determining the increasing hemolysis of washed 
erythrocytes exposed to dialuric acid in vitro. Hemolysis 
was not affected when dietary casein was replaced by high 
levels of either torula or brewers’ yeast but was prevented 
by vitamin E, Selenium, methionine, cystine, methylene 
blue or BHT all failed to prevent hemolysis. However 
DPPD prevented hemolysis even though the depletion of 
vitamin E was prolonged. 

The diets used by others to induce exudative diathesis 
in chicks have been high in NaCl, phosphate or potassium. 
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Experiments were performed with these diets or with mod- 
ifications in which the salt content was adjusted as closely 
as possible to the needs of the birds. When the adjusted 
diets were fed, there was a marked reduction in the inci- 
dence of exudative diathesis, although mortality was often 
still high. Selenium added to the diets was found to pre- 
vent exudative diathesis but not encephalomalacia; a- 
tocopherol prevented both symptoms. Encephalomalacia 
occurred as the symptom of vitamin E deficiency in chicks 
receiving 0.001-0.1% of o-cresol in the diet. Vitamin E 
added to the diet prevented this symptom. Studies with 
tri-o-cresyl phosphate showed similar results, although 
the growth depression that resulted was not relieved by 
a@-tocopherol. Metacresol did not produce any symptoms 
of toxicity. 120 pages. $2.00. 


A STUDY OF THE EFFECTS OF POTASSIUM 
AND PHOSPHORUS DEFICIENCY ON SOME 
NITROGEOUS COMPONENTS OF ALFALFA 


(L. C. Card No. Mic 58-1780) 


Melvin Earl Gleiter, Ph.D. 
Purdue University, 1958 


Major Professor: Herbert E, Parker 


Alfalfa grown in sand culture, in which potassium was 
replaced by sodium in the nutrient solutions, was found to 
have a higher total nitrogen and alcohol-soluble nitrogen 
content in both leaves and stems than alfalfa grown in nu- 
trient solutions containing potassium. Paper and column 
chromatography showed the alcohol extracts of potassium - 
deficient leaves to contain higher concentrations of aspara- 
gine, arginine, glutamine, serine, proline, B-alanine, tryp- 
tophan, histidine, lysine, and ammonia than similar 
extracts of normal leaves. On the other hand, glutamic 
acid, aspartic acid, valine, phenylalanine, and ¥-amino 
butyric acid were found in lower concentration in the 
potassium -deficient leaf extracts. The aspartic:glutamic 
ratio was found to be lower in the alcohol extracts of 
potassium -deficient leaves than in phosphorus- or sulfur- 
deficient leaves but higher than in normal leaves. 

The total amino acid content of normal, potassium - 
deficient, and phosphorus -deficient alfalfa leaves was de- 
termined by both paper and column chromatography of acid 
hydrolysates of dried leaves. Large increases of aspartic 
acid were found in potassium -deficient leaves as com - 
pared to normal leaves. Lesser increases of glutamic 
acid and leucine were also found in potassium -deficient 
leaves. Other increases and decreases of amino acid con- 
tent were noted with the net effect being a slightly higher 
total amino acid content in potassium -deficient leaves. 

Phosphorus -deficient alfalfa leaves were found to contain 
slightly less total nitrogen than normal leaves. This re- 
duced total nitrogen content of phosphorus -deficient leaves 
was paralleled in most cases by a slight reduction in the 
amount of all the amino acids except aspartic acid, argi- 
nine, and methionine. 

The cytoplasmic proteins of normal, potassium - 
deficient, and phosphorus -deficient alfalfa leaves were 
extracted by grinding fresh leaves in a colloid mill in pH 
7.0 KOH-maleate buffer. Electrophoretic analyses 





showed the major portion of the cytoplasmic proteins of 
normal alfalfa to travel under a single peak, designated as 
component I. Lesser amounts of a faster moving compo- 
nent, a, as well as of a slower moving component, b, were 
also found. The effect of both phosphorus and potassium 
deficiency on the leaf cytoplasmic proteins was manifested 
by increased amounts of component a at the apparent ex- 
pense of component I. A faster moving, minor component, 
c, not previously described, appeared to decrease slightly 
in relative amount in phosphorus deficiency but increased 
slightly in amount in potassium deficiency. No major 
changes in the relative concentration of component b ap- 
peared to result from either potassium or phosphorus de- 
ficiency. 

Some aspects of the metabolism of L-glutamic acid in 
alfalfa were investigated. Uniformly C**-labeled L-. 
glutamic acid was fed to both normal and phosphorus - 
deficient alfalfa shoots and various metabolic products 
were isolated. Arginine in alcohol extracts of normal and 
phosphorus -deficient alfalfa leaves was found to be slightly 
labeled after 3 or 4 hours of metabolism under 600 f.c. 
illumination. Normal alfalfa converted twice as much C**- 
labeled glutamic acid to free arginine as did phosphorus- 
deficient alfalfa; however, the amount of conversion ap- 
peared to be so small as to suggest an indirect mechanism 
of conversion. 62 pages. $2.00. 





MOLYBDATE METABOLISM OF AZOTOBACTER 
(L. C. Card No. Mic 58-2080) 


Richard Fairbanks Keeler, Ph.D. 
The Ohio State University, 1957 


Interest in molybdenum as a co-factor in various en- 
zyme systems prompted an examination of molybdenum 
metabolism in Azotobacter. The following things have 
been observed, 

The excessive uptake of Mo’’, earlier described by the 
author for Azotobacter vinelandii strain O growing on Na, 
was found localized in a particulate fraction prepared by 
centrifugation of cell-free preparations for 6 hours at 
144,000 times gravity. This fraction has a Mo’’ to protein 
ratio higher than any other fraction and contains a large 
proportion of the molybdenum taken up by the cells. Ex- 
periments with cells on NH7 or NO; showed neither uptake 
nor distribution of molybdate to be a unique function of 
nitrogen source. However, Mo” uptake varies consider - 
ably with the oxygen tension and iron level in the medium. 
Low iron and high oxygen tension greatly increase uptake, 

A competitive inhibition of molybdenum by tungsten in 
A. vinelandii growth was demonstrated. However, tung- 
sten was found to have a much greater effect on inhibition 
of Mo” uptake than on inhibition of growth. Cells growing 
on NH7 were indirectly shown to require molybdenum pro- 
vided iron concentration of the medium was low. Vanadium 
does not substitute for the required molybdenum. 

Comparison of W*™ and Mo” incorporation revealed 
that both occur in the same centrifugal fraction of cell 
homogenates. Incorporation of both metals represents 
actual formation of molybdoproteins or tungstoproteins 
characterized as follows. Neither label is lost by dialysis 
in cyanide, After incorporation of either label by whole 
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cells, little can be washed or exchanged out at 0°C, or 34°C. 
Incubation of homogenates with papain or trypsin causes 
releast of both Mo” and W*™ in subsequent dialysis. 
Neither tungstoprotein nor molybdoprotein formation re- 
sults from simple adsorption of label. Under ammonium 
sulfate fractionation and paper electrophoresis, both tung- 
stoprotein and molybdoprotein behave identically. 

Paper electrophoretic and ammonium sulfate runs re- 
vealed only one single molybdenum - or tungsten-containing 
fraction, regardless of nitrogen source, even when incor- 
poration was decreased markedly by lowering oxygen ten- 
sion and increasing iron concentration in the medium. 

With lysozyme lysis, Fe” is largely localized in the 
“membrane ghosts” and W*™ and Mo” are largely intra- 
cellular constituents. Hence centrifugal fractionation 
showing molybdenum in a particulate fraction does not rep- 
resent an artifact formed from membrane material. 

Chromium was demonstrated to be a powerful inhibitor 
of A. vinelandii, but it is not competitive with either mo- 
lybdenum or iron, 

Comparison of molybdenum metabolism of A. vinelandii 
with that of Azotobacter chroococcum C44 revealed that 
the latter has no ability to incorporate the large excesses 
of Mo’’ as does the former. Further, only 1/5 to 1/10 as 
much molybdenum is incorporated by A. chroococcum on 
NH/’as on Nz or NO3. When molybdenum is not added to 
the medium, A. chroococcum shows a marked molybdenum 
deficiency not shown by A. vinelandii. The molybdate func- 
tion of A, chroococcum is also competitively inhibited by 
tungsten. The Mo’ incorporated by A. chroococcum is 
also found largely in one fraction after ammonium sulfate 
fractionation. At least some (perhaps 1/4) of the Mo” in- 
corporated, however, appears to reside in the membrane. 

Experiments with Si“ showed that most of the exces - 
sive Mo’ incorporated by A. vinelandii is not associated 
with silicon as a silico-molybdate complex. Germanium, 
while an inhibitor of growth, is not a competitive inhibitor 
of silicon. However, germanium inhibition is inversely 
proportional to the phosphate level of the medium. Fur- 
thermore, incorporated silicon was not in the membrane 
fraction, 

The N’* isotope was examined for its usefulness as a 
nitrogen label and found promising despite its short half- 
life of 10 minutes. 118 pages. $2.00. 


























POLAROGRAPHIC INVESTIGATION OF 
AUTOXIDATION IN UNSATURATED 
FATTY COMPOUNDS 


(Publication No. 24,165) 


Edwin J. Kuta, Ph.D. 
Purdue University, 1957 


Major Professor: F. W. Quackenbush 


For this study, a modified polarographic procedure 
was applied to the investigation of autoxidized unsaturated 
fatty materials. When polarographically studied, autoxi- 
dized unsaturated and mixed triglycerides showed three, 
or sometimes four, reduction waves, and unsaturated fatty 
esters showed four reduction waves. Possible structures 
of the compounds responsible for each of the waves are 
presented along with supporting evidence. 





The peroxide formation in deodorized bleached lard au- 
toxidized at 55° and 100° C. was followed polarographically 
and by total peroxide values. Further studies were made 
when the autoxidized lard contained a) pro-oxidants (1.5 
p.p.m. copper ions; 0.02% chlorophyll; 0.17%, 0.36%, and 
1.5% phosphoric acid), b) synergists (0.05% ascorbic acid; 
0.05% citric acid), and c) antioxidants and synergists (1 
micromole per gram of catechol alone; catechol with 0.05% 
ascorbic acid; catechol with 0.05% citric acid), In all 
cases studied the polarographic method showed three re- 
duction waves, which generally increased in height as the 
peroxide number increased, At 55° C. wave A (E% = 
-0.15 v.) reached a maximum in about 200 hours. Wave B 
(E4 = -0.68 v.) and wave C (Ei = -1.10 v.) showed the same 
general trend as the peroxide values. Autoxidation at 
100° C. increased the rates of peroxide formation and de- 
composition, depending on the pro-oxidant, antioxidant, or 
synergist added to the lard. 

The ethyl ester of each of the five main fatty acids of 
lard was investigated polarographically. Ethyl palmitate 
and ethyl stearate, autoxidized at 100° C., showed an in- 
sufficient amount of peroxide formation to account for the 
large amount of peroxides measured in lard. While methyl 
oleate autoxidized at 60° C. had shown only waves B and C, 
when it was autoxidized at 100° C., a new wave, D (E# = 
-1.50 v.), was observed. Curves B, C, and D, plotted from 
the respective diffusion currents, were obtained at 8 points 
during 75-hours’ autoxidation at 100° C. Curves B and C 
showed the same general trend as the peroxide values, 
Curve D increased slowly at first and seemed to become 
linear when the total peroxide value approached a maxi- 
mum concentration. While methyl linoleate autoxidized 
at 100° C. also showed waves B, C, and D, when autoxidized 
at.50° C. it showed an additional wave, A (E# = -0.15 v.), 
which followed the peroxide value curve. At both temper- 
atures Curves B and C followed the peroxide values. At 
100° C. Curve D was linear from the point at which its 
wave was first detected, while at 50° C. this linear in- 
crease was preceded by a long induction period, 

When samples of methyl linoleate and linoleic acid 
were autoxidized at 50° C. under the same conditions, it 
was observed that the acid reached a maximum peroxide 
value of 200, while in the same interval methyl linoleate 
increased to a maximum peroxide value of 1110. The acid 
showed waves A, B, and C; all three curves followed the 
peroxide value curve. Wave D was not observed; if pres- 
ent, it was masked bya maximum that started at -1.4 volts 
This maximum was characteristic of autoxidizing free acid 
but was not shown by either fresh acidor autoxidizing esters. 

Methyl linolenate autoxidized at room temperature 
also gave waves A, B, C, and D. The curves for these 
waves also showed the same general relationships to that 
for the peroxide values. However, wave A developed rap- 
idly and showed a much greater diffusion current than that 
of the linoleate. Conversely, the B wave was compara- 
tively less prominent. 

Since the A wave was prominent in both autoxidized 
linolenate and linoleate, as well as in lard, but did not ap- 
pear in oleate, it seems that its origin is related either to 
polyunsaturation or to the polyester structure. While po- 
larographic analysis of diolein and triolein showed only 
the B and C waves, autoxidized trilinolein showed the A 
wave in addition to waves B, C, and D. Thus, it was con- 
cluded that the A wave has its origin in the autoxidation of 
di- or polyethylenic compounds and not in monoethylenic 
compounds. 
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Polarograms of autoxidized methyl ricinoleate were 
compared to those of autoxidized methyl oleate. The 
mechanism for the autoxidation of methyl ricinoleate has 
not been reported, but it is believed to be similar to 
methyl oleate in the early stages of autoxidation. Hydro- 
peroxides formed in the autoxidized ricinoleate were 
measured polarographically. 

The structures possibly responsible for polarographic 
waves A, B, C, and D are discussed. Wave A is unstable, 
sensitive to alkali, and is found only in autoxidized lino- 
leate, linolenate, and triglycerides containing these unsat- 
urated acids. At present there is no definite evidence of 
the compound responsible for the A wave. Data obtained 
from an investigation based on the possibility that it is a 
mono 6-membered cyclic peroxide were inconclusive. 
Evidence presented showed that the C wave, which is first 
to appear when unsaturated fatty esters are autoxidized, 
may be due to a monohydroperoxide; the B wave, which 
appears next, possibly results from some dihydroperoxide 
form of this compound. The D wave has been shown to be 


associated with the secondary products of autoxidation, i.e., 


the decomposition of hydroperoxides, After ricinoleic 

acid was oxidized by chromic acid and followed by alkali 
isomerization, polarographic investigation of the product 
gave a D wave. Infra-red analysis of this product indicated 
that this D wave may be due to a@,f8-unsaturated carbonyl 
compound, 

Chromatographic separation of the various fatty perox- 
idic compounds was investigated with the separation of 
autoxidized methyl oleate and linoleate into 2 spots. Po- 
larographic study showed that a possible separation of one 
peroxidic substance from the other takes place. Polaro- 
graphic study of the autoxidation of‘allyl alcohol suggests 
that an intermediate, possibly allyl monohydroperoxide, is 
formed before the end product acrolein. In another appli- 
cation of the polarograph, ozone and ozonides were re- 
duced. Preliminary investigation showed that reduction 
waves were obtained for ozone and the ozonides of diethyl 
maleate and fumarate and some unsaturated fatty esters. 

96 pages. $2.00. Mic 58-4961 


CHARACTERIZATION OF HEMICELLULOSE 
“B” OF CORN COB 


(L. C. Card No. Mic 58-1794) 


George Ervin Lauterbach, Ph.D. 
Purdue University, 1958 

Major Professor: Roy L. Whistler 

Cob hemicellulose B is the mixture of polysaccharides 
remaining in solution after the acidification of an alkaline 
extract of cob holocellulose but precipitating in two vol- 
umes-of alcohol. About 10% of cob holocellulose is hemi- 
cellulose B. For this work crude hemicellulose B is fur- 
ther refined by clarification ina preparative ultracentrifuge. 
Analysis shows this material to contain 65% xylose, 13% 
arabinose, 10% glucuronic acid (probably some as 4-O- 
methyl-D-glucuronic acid), 8% glucose, 3% galactose and 
0.1% ash. It has specific rotation of -81°, an equivalent 
weight of 1790, an intrinsic viscosity of 0.579 and forms 
pliable films from 16% solutions. Clarified hemicellulose 





B is shown to be a mixture by the formation of three 
boundaries during electrophoresis of the borate complex 
and by the curve showing precipitability at increasing al- 
cohol concentrations having at least three inflections. 
Resolution of the mixture of polysaccharides in hemicellu- 
lose B and elucidations of their structures is of interest 
from two standpoints. First, this knowledge would assist 
the plant biochemist in studies pertaining to carbohydrate 
metabolism and polysaccharide synthesis and second, 
greater insight into the physical properties could lead to 
greater use of an important agricultural residue, 

Clarified hemicellulose B is precipitated at pH 7 by the 
addition of increments of alcohol and equilibration to 7°. 
Each fraction in the series is compared to its position in 
the curve obtained by plotting the sum of the fractions 
against the alcohol concentrations and the fractions in- 
volved in the parts of the curve showing inflection are 
combined for refractionation. 

Two pure polysaccharides are obtained from two sets 
of recombined fractions by fractional precipitation from 
potassium chloride solutions by the addition of acetone in 
one case and alcohol in the other, 

One polysaccharide is insoluble in water and pH 10 
borate buffer after isolation as a dry powder. This poly- 
mer is shown to be pure by the smooth sigmoidal shape of 
the precipitation curve and by the identical compositions 
of the two adjacent fractions. Analysis by paper chromo- 
tography shows this material to contain 89% xylose, 10% 
arabinose, about 1% uronic acid after correction for mois- 
ture and 2.5% ash. It is found to have a specific rotation 
of -87°, an osmotic molecular weight of 13,700 and an in- 
trinsic viscosity of 0.446. 

The compounds released by hydrolysis of the exhaus - 
tively methylated material are 2,3,5-tri-O-methyl-L- 
arabinose (2 moles), 2,3 4-tri-O-methy]- -D-xylose (2 
moles), 3,5- di-O-methyl-L-arabinose (3 moles), 2,3~-di-O- 
methyl- D-xylose (26 moles) and 2 -O-methyl- D-xylose (4— 
moles). This along with other considerations suggests that 
for every 30 B-D-xylopyranose units joined by 1 — 4 gly- 
cosidic bonds, there are four side chains attached through 
the C3 position. The side chains are likely to be short and 
are likely to be one L-arabinofuranosyl] unit, one 2-O-L- 
arabinofuranosyl- L-arabinofuranosyl- sequence and two 
2-O-a -D-xylopyranosyl- -L-arabinofuranosyl- sequences, 

~The second polysaccharide was pure since it shows 
identical composition of subfractions, shows but one elec- 
trophoretic boundary, and corresponds to an inflection in 
the precipitation curve. After correction for 0.2% ash 
this polymer contains 59% xylose, 22% arabinose, 11% 
uronic acid (probably 4-O-methyl-D-glucuronic acid) and 
8% D-galactose, It has a specific rotation of -77, osmotic 
molecular weight of 21,900 and an intrinsic viscosity of 
0.433. 

Upon hydrolysis of the methylated derivative of this 
polysaccharide, the following compounds are found: 2,3,5- 
tri-O-methyl-L-arabinose (2 moles), 2,3 4-tri-O-methyl- 
D-xylose (2 moles), 2,3,4,6 -tetra-O-methyl- D-galactose 
(1 mole), 3,5-di -O-methy]- L-arabinose (4 moles) , 2,3,di- 
O-methyl- D-xylose (16 moles), 2-O-methyl- D-xylose (8 
moles), D-xylose (1 mole) and a mixture of methylated 
aldobiouronic acids (5 moles). 

These data plus other considerations suggest that for 
every 25 B-D-xylopyranose units joined by 1 —-+4 glycosidic 
links there are 10 side chains or branches attached mainly 
through the C3 position. Five of the branches are 
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terminated by aldobiouronic acid units (probably 4-O- 
methyl-D-glucuronic acid attached to C4 of D-xylose) and 
the side chains are likely to be one D-galactopyranosyl unit, 
two 2-O-L-arabinofuranosyl-L- arabinofuranosyl- 
sequences and two 2-O-a-D- -xylopyranosyl- L-arabino- 
furanosyl- sequences, 83 pages. $2.00. 


SERUM DEOXYRIBONUCLEASE, ITS 
ISOLATION AND CHARACTERIZATION 


(L. C. Card No. Mic 58-2084) 


Theresa Chang Lee, Ph.D. 
The Ohio State University, 1957 


Four methods were employed for isolating deoxyribo- 
nuclease (DNase) from sera of lupus erythematosus (L.E.) 
patients and from cat sera: paper strip electrophoresis. 
Tiselius electrophoresis(macro-separatory cell), ethanol 
fractionation, and continuous flow paper electrophoresis. 
The last method was most successful, and resulted ina 
product having an activity 250 times greater than that of 
the original serum. By this single separatory procedure a 
high-purity DNase having a specific activity of 7690 units/ 
min./mg. of protein was isolated. The specific conditions 
for the continuous flow electrophoretic separation included 
barbital buffer of ionic strength 0.02 at pH 8.6; 48 hours’ 
dialysis of the sample at 4°C.; sample feed-rate one drop 
per two minutes; backflow tube height of 6 cm.; and wick- 
flow tube height of 6 cm.; 60 milliamperes current with 
700 volts. The electrophoretic separation of 10 ml. of 
serum required 40 hours. It resulted in twenty-eight frac- 
tions, each of which was then assayed for DNase activity 
and protein content after dialysis to remove the buffer. 


The DNase of the serum from patients of L.E. was located | 


mainly in the albumin fractions. 

The four methods used for assay of the enzyme activity 
were the Kunitz spectrophotometric, acid-soluble phospho- 
rous, acid-soluble deoxypentose components, and flow 
birefringence. The Kunitz spectrophotometric method was 
modified so that the enzymatic reaction was initiated di- 
rectly in a substrate-containing cuvette placed in the light 
path of a Beckman model DU spectrophotometer converted 
to a recording spectrophotometer by means of an Energy 
Recording Attachment and a Brown recorder. Written 
records of the initial reaction rates as a function of time 
were then obtained. 

Because the sera from patients with L.E. had higher 
DNase activity than sera from cats or from non-diseased 
human donors, sera from L,E. patients were used for the 
isolation of DNase. Since this modified Kunitz spectropho- 
tometric method was simple, sensitive, and specific, it 
was routinely used for the enzyme assay. 

Various characteristics of serum DNase were deter- 
mined, The serum had an optimum pH of 5.0. It required 
no added magnesium ions for activity. The effect of sub- 
strate concentration on the initial velocity of serum DNase 
was studied, With low concentrations of DNA, the rate of 
hydrolysis was a first-order reaction, and at high concen- 
trations the rate seemed to become constant (i.e., was of 
zero order), The Michaelis-Menten constant was 0.008 
mg./ml. 

Various physical properties of the purified DNase were 





also determined. It had an optimum pH at 5.0, and re- 
quired magnesium ions for activity, but was inhibited by 
magnesium ion concentrations greater than 3 uM. This is 
in agreement with the suggestion of Kunitz that the DNA 
forms a complex with magnesium and that magnesium has 
no specific effects on the enzyme itself. Its Michaelis- 
Menten constant was 0.0105 mg./ml. In ultracentrifuge 
and paper electrophoresis analyses, the purified DNase 
appeared to be homogeneous, Its sedimentation constant 
was 4.1 S. The isoelectric point determined from the elec- 
trophoretic mobilities in various pH buffer systems was 
2.8, 79 pages. $2.00. 


A STUDY OF POSSIBLE ANTI-CARIOGENIC 
FACTORS PRESENT IN CERTAIN 
NATURAL PRODUCTS 


(L. C, Card No. Mic 58-1914) 


Kenneth Olaf Madsen, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Professor Paul H. Phillips 

Oal hull anticariogenic factor(s) were sought in fibrous 
plant products other than oat hulls. Certain other hulls, 
as well as straws and woods were studied. Microbiologi- 
cal assay of the ethanol extracts prepared from these ma- 
terials showed that: (a) the hulls of peanut, cottonseed, 
rice and barley were active and compared favorably with 
the activity of oat hull extract, (b) the straws were poor 
sources of oat hull factors, and (c) the extracts of a vari- 
ety of woody materials were more active than oat hull ex- 
tract. Spruce cone and Douglas fir exhibited an especially 
high order of activity. 

The fibrous materials being studied were tested for 
anticariogenic activity in the rat-caries assay. On the 
basis of the data obtained, it was concluded that oat, rice 
and peanut hulls were potent sources of anticariogenic ac- 
tivity when incorporated into the diet of the cotton rat. 
These hulls were equally potent, and all of them reduced 
caries by 75% when fed at a level of 25% in a cariogenic 
diet. Barley and cottonseed hulls demonstrated interme- 
diate activity. The straws of rye, barley, wheat and oats 
were tested in these studies. The rat-caries assay, as 
well as the microbiological assay demonstrated that the 
straws were poor sources of anticariogenic activity. The 
woods of redwood, cedar and fir were found to be poor 
sources of anticariogenic activity. 

The microbiological assay used in these studies served 
the purpose of locating anticariogenic factors in fibrous 
materials. 

Since the hulls of rice, oats, peanut, barley and cotton- 
seed had been shown to contain anticariogenic activity, 
their activities were further studied and compared to oat 
hull activity. The ethanol extracts of these hulls were 
separated into certain fractions, and the microbiological 
activity of each fraction was measured. The activities 
from all of the hulls were found to follow nearly the same 
distribution pattern as found in oat hulls, On the basis of 
these results the anticariogenic factors in all of these 
hulls were assumed to be similar. All of the seed hulls 
studied contained most of their microbiological activity in 
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an ether-soluble, acidic fraction associated with aromatic 
acids, 

Oat hulls were further studied in efforts to increase 
the yield of anticariogenic factor(s). (1) When strong re- 
agents were used to separate the anticariogenic activity of 
the oat hull extract, the yield was greater than when mild 
reagents were used, The use of these strong reagents in- 
creased the total yield of activity almost four-fold as de- 
termined by microbiological assay. This increased activ- 
ity resided in three fractions of the oat hull extract. One 
of these fractions had not been previously detected. Its 
presence in the oat hull extract represented the associa- 
tion of a new portion of the extract with possible anticari- 
ogenic factors. (2) Increased yields of activity were found 
to be released from oat hulls when either acidic- or basic- 
ethanol were used as extractants. The data obtained in- 
dicated that 70% ethanol containing 25% ammonium hydrox- 
ide was most effective in the extraction of oat hull factors. 
(3) The yield of activity resident in oat hulls was found to 
be dependent upon the source of hulls to a marked extent. 
(4) Three solvents were tested for their ability to extract 
microbiological activity from oat hulls. Pentanol and iso- 
propanol were found to be poor extractants. Chloroform 
was found to compare favorably with ethanol as an ex- 
tractant. 74 pages. $2.00. 


METABOLISM OF AGING CELLS 
(L. C. Card No. Mic 58-2087) 


Joy Deborah Kinsburg Marks, Ph.D. 
The Ohio State University, 1957 


The capacity for DNP-sensitive phosphate esterification 
has been observed in unripe, preclimacteric tomato fruit 
and likewise in fruit which is in the postclimacteric stages 
of senescence. The capacity for DNP-sensitive phosphate 
esterification was inhibited by bruising the fruit. Green, 
mature fruit was prevented from ripening normally by in- 
jection of dinitrophenol into the fruit or by bruising. 

The effect of 10 * M cyanide on the respiration of 
fruit at successive stages of growth and senescence was 
determined. Inhibition of the respiration was observed in 
fruit at all stages preceding the climacteric maximum of 
respiration. Postclimacteric respiration was not inhib- 
ited by 10 * M cyanide. 

The C**O2 respiration of normal and bruised cherries 
was determined, aerobically and anaerobically. The fruit, 
labeled almost exclusively in malate by incubation in 
c**O., respired as much as 80 per cent of the labeled 
substrate within four hours. The specific activity of the 
aerobically respired carbon dioxide was decreased by 
bruising injury. Bruising increased the specific activity 
of respired COz when respiration was measured anaero- 
bically. The decrease in specific activity caused by 
bruising was related to the aerobic metabolism of the 
fruit. 

Microsomal preparations were isolated from avocado 
fruit at various ages. The particles from the senescent 
fruit that did not have a capacity for DNP-sensitive phos- 
phate esterification retained the capacity to incorporate 
radioactive glycine into protein. 

The relationship of these findings to the metabolism of 
aging cells is discussed. 70 pages. $2.00. 





THE INFLUENCE OF FOODS AND 
PHYSIOLOGICAL FACTORS ON THE 
UTILIZATION OF CAROTENE BY THE RAT 


(L. C, Card No. Mic 58-2119) 


Nicholas Raica, Jr., Ph.D. 
University of Arizona, 1958 


Supervisor: M. G. Varich 


Conversion of carotene to vitamin A in the animal body 
has been shown to occur chiefly in the intestine. It is also 
well established that the liver is the principal storage site 
for vitamin A. However, little is known concerning the in- 
fluence of other ingested nutrients on the efficiency of 
conversion of carotene to vitamin A and its subsequent 
utilization or storage. This paper reports studies on the 
utilization of carotene by the rat as influenced by (1) the 
dosage of carotene, (2) the presence of nutrients emulsified 
with carotene, and (3) the presence of certain physiologi- 
cally active substances in the basal diet. 

Emulsified carotene, 30 or 60 ug., was fed daily as a 
separate supplement and its utilization was measured by 
the liver vitamin A storage technique. 

When 60 ug. was fed daily, carotene utilization was sig- 
nificantly increased by nonfat milk; significantly decreased 
by gelatin, lactalbumin, pepsin, trypsin, glucose, raffinose, 
magnesium sulfate, cortisone acetate, hydrocortisone ace- 
tate, or tridihexethyl iodide; and not influenced by casein, 
lactose, fructose, galactose, vitamin Biz, or prostigmine 
bromide. Utilization was not related to growth rate or 
fecal carotene excretion. 

When 30 ug. was fed daily, carotene utilization was not 
influenced by nonfat milk or gelatin. 

Cortisone-fed rats depleted their liver vitamin A 
stores at the same rate as noncortisone-fed rats. 

Intestinal motility was increased by prostigmine bro- 
mide, decreased by gelatin, and not influenced by cortisone. 
Intestinal alkaline phosphatase was significantly decreased 
by tridihexethyl iodide and not influenced by cortisone, 
prostigmine bromide, or gelatin. 

The results obtained were discussed, in part, in terms 
of intestinal motility, intestinal absorption, gastric se- 
cretion, and sugar metabolism. 99 pages. $2.00. 


STUDIES ON THE BIOSYNTHESIS OF 
RNA IN RAT LIVER. HOMOGENATES 


(L..C. Card No. Mic 58-1924) 


John Hoke Schneider, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Dr, Van R. Potter. 


In order to better understand the conditions involved in 
the biosynthesis of ribonucleic acid (RNA) in living ani- 
mals, incorporation of orotic acid-6-C** into RNA in rat 
liver homogenates was examined. Variables which affect 
incorporation were studied, including flask size, volume 
of the incubation medium, use of nitrogen and oxygen at- 
mospheres, concentration of homogenate, amount of orotic 
acid-6-C’*, amount of homogenization, and the effect of 
phosphate and other buffers. These studies showed that 
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an optimum amount of oxygenation was required, that high 
phosphate concentrations inhibited incorporation, and that 
10% homogenates gave maximum incorporation. | 

Aging homogenates at 0° C before incubation resulted in 
a 3-6 fold stimulation of incorporation. Aging cytoplasmic 
fractions (nuclei removed at 600 X g for 10 minutes) alone 
also increased incorporation, as did aging either mitochon- 
dria or the supernatant from mitochondria alone. This ef- 
fect might be partly due to RNAase since, when 1 gamma of 
RNAase/ml. was added to incubation mixtures, a 30% stim- 
ulation of incorporation was observed, 

For the first 45-60 minutes of incubation, the specific 
activity (S. A.) of the RNA increases, but after that time, 
decreases are observed. If microsomes are isolated from 
homogenates or slices after incubation with radioactive 
orotic acid, or from animals 10 or 30 minutes after it is 
injected, they contain labeled RNA. When microsomes iso- 
lated from these sources are incubated in a non-radioactive 
homogenate system, there is a decrease in the S. A. of the 
labeled RNA. Microsomes isolated 3 or 24 hours after in- 
jection of orotic acid show no decrease. When the S. A. of 
the RNA decreases, no decrease in the amount of RNA is 
observed, indicating that the radioactive nucleotides are 
preferentially removed. Acid hydrolysis also removes the 
most radioactive part of the RNA first, since the S. A. of 
the RNA remaining after partial acid hydrolysis decreased 
with increasing amounts of hydrolysis. 

When ATP is added before or during incubation, a tem- 
porary inhibition of incorporation is observed, This can 
be reversed by increasing the magnesium concentration, 
but too much magnesium inhibits the incorporation regard- 
less of the ATP concentration. The ATP does not change 
the relative sizes of radioactive uridine pools present in 
the acid-soluble fraction. Since the concentrations of these 
compounds which are precursors of RNA are not changed 
by ATP addition, it is clear that the ATP acts directly on 
the polymerization of these compounds to form RNA, Ihn- 
corporation is also inhibited by AMP. Studies on the 
amount of AMP, ADP, ATP, and dephosphorylated forms 
after the addition of either AMP, ATP, or a mixture of the 
two showed that these compounds are rapidly equilibrated, 
and then, as the incubation continues, they are progres- 
sively dephosphorylated. It is only after the dephosphoryla- 
tion is well under way that radioactivity is incorporated 
into RNA. When dephosphorylation is complete, the S. A. 
of the RNA decreases. 

Fractional centrifugation of the homogenates after in- 
cubation showed that the uptake into nuclear RNA (n-RNA) 
was highest at short times of incubation, but after 30 min- 
utes of incubation, the RNA fractions in order of decreas- 
ing S. A. were: post-microsomes (105,000 X g, 2 hours), 
nuclei, supernatant, microsomes (60,000 X g, 30 minutes) 
and mitochondria, When nuclei containing radioactive 
RNA were incubated in non-radioactive cytoplasm, the S. A. 
of the cytoplasmic RNA increased and the S. A. of the n- 
RNA decreased, Addition of non-radioactive pools of UMP 
and orotic acid stimulated transfer from the nucleus to the 
cytoplasm, indicating that breakdown to nucleotides did not 
occur, The n-RNA which appeared in the cytoplasm was 
located only in the supernatant and post-microsomal frac- 
tions. 194 pages. $2.55. 





THE INTERACTION OF POLYXENYLPHOSPHATE 
WITH NORMAL AND NEOPLASTIC MOUSE TISSUE 


(L. C. Card No. Mic 58-1627) 


Jon Vidalin Straumfjord, Jr., Ph.D. 
State University of Iowa, 1958. 


Chairman: Associate Professor J. P. Hummel 


The tissue distribution of P* from P® -labeled poly- 
xenylphosphate (PXP), a water soluble, highly polydis- 
persed polymer containing both phosphate and phenolic end 
groups, was determined in normal and tumor bearing mice. 
The distribution of P* from PXP* was general with the 
largest concentration of P™/g. found in the adrenal, tumor, 
and liver and with the least P™/g. inthe muscle. The 
concentration in the liver was generally two to four times 
that in muscle. One PXP™ sample of the 4 used in this 
study, with a molecular weight greater than the other sam - 
ples, gave a distribution which was not general and col- 
lected larger quantities in the reticuloendothelial system. 
Tumor tissue concentrated more P™ from 2 samples of 
PXP* than did liver. The mice retained a high percentage 
of P* from PXP™; approximately 40 per cent was recov- 
ered in the body after 2 days and approximately 25 per cent 
after 4 days. 

The excretion of P™ from PXP™ was studied in nor- 
mal mice. The majority of the P* was excreted in the 
feces (68 per cent of the injected dose after 4 days) and 
only 10 per cent was excreted in the urine after 4 days. 
Most of the urinary P™ diffused through a dialysis bag at 
the same rate as orthophosphate-P™ suggesting PXP* is 
degraded in vivo. 

Surface characteristics of S 180 and Ehrlich ascites 
tumor cells from Swiss-Webster mice were studied by 
microelectrophoresis. The mobility of S 180 and Ehrlich 
cells in phosphate buffer pH 7.3, ionic strength 0.172 was 
-0.90 + 0.14 and -1.03 + 0.15 u/sec./volt./cm., respectively. 
The isoelectric point for the S 180 cell surface was ap- 
proximately 3.8, that for Ehrlich was approximately 4.2, 
at ionic strength 0.043. Polyxenylphosphate (0.025 per 
cent solution in phosphate buffer, pH 7.3, ionic strength 
0.172) increased the mobility of ascitic cells threefold. 
The mobility of the PXP-treated cells was not significantly 
affected by repeated washings. The difference between the 
mobilities of PXP-treated and untreated cells decreased 
from pH 4.2 to 5 but increased sharply from pH 5.8 to 6.8. 
Cyanide and fluoride alone did not alter the mobility of S 
180 cells but enhanced their mobility with low concentra- 
tions of PXP; versene had no effect on the mobility of un- 
treated and PXP-treated cells. Respiration of S 180 cells 
was moderately inhibited by PXP. Combined PXP™ uptake 
and microelectrophoresis studies indicate that about 18 
per cent of the PXP™ taken up is bound to the cell surface. 

81 pages. $2.00. 
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PHYSICAL CHEMICAL STUDIES ON 
POLYPEPTIDYL PROTEINS 


(L. C. Card No. Mic 58-1936) 


Harold James Van Kley, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Mark A, Stahmann 


Investigations were made of some physical chemical 
properties of bovine serum albumin which had been modi- 
fied by the chemical attachment of glycine, leucine, phenyl- 
alanine, glutamic acid or lysine polypeptides. The poly- 
peptidyl proteins may be prepared by reaction between 
amino groups of the protein and the desired N-carboxya- 
mino acid anhydride in cold aqueous buffered solution. 

A continuous pH titration method which required only 
10 to 15 mg. of protein was used to investigate changes in 
the ionic amino acids. Terminal a@-amino groups on the 
polypeptides were found to have replaced some of the <- 
amino groups of the protein; an average of nine added poly- 
peptide chains was found for most preparations. The added 
amino acids were distributed in 17 to 21 polypeptide chains 
in the case of reaction with glycine or DL-phenylalanine 
anhydrides. 

Proteins modified with glutamic acid showed greatly 
increased hydrogen ion binding in the ¥%-carboxyl region of 
the titration curve. Titration of basic groups in the poly- 
lysyl proteins was shifted 2 to 3 pH units higher; combined 
with increased ultraviolet absorption for these prepara- 
tions, interactions between lysine and tyrosine residues 
were proposed. 

The electrophoretic mobility of the various polypeptidyl 
protein preparations was investigated at the pH expected to 
give the most significant mobility change for that prepara- 
tion.. Mobility increases of approximately 0.1 mobility unit 
- per added polypeptide chain were found at pH 8.6 for the 
polyleucyl and polyphenylalanyl proteins as a function of 
the decrease in €-amino groups and corresponding in- 
crease in @-amino groups. Polyglycyl albumins showed 
mobility decreases under the same conditions; the added 
polypeptide chains were approximately 5 times longer in 
these preparations and increased the frictional coefficient 
sufficiently that mobility decreases were found. 

Mobility increases up to 361 per cent were found for 
_ the polyglutamyl proteins; such large changes would be 
expected from the addition of up to 259 ionic groups. After 
about 20 residues were added to the protein, the mobility 
increase with each added glutamic acid residue reached a 
constant value. 

The moving boundary for the polylysyl proteins hada 
long tailing edge indicating that very random modification 
had occurred, Electrophoresis indicated quite uniform 
modification for the other preparations. 

Optical rotation studies at 589 my indicated that the 
modification reaction had not changed the amount of the 
native protein in the a-helix configuration; only when 205 
and 259 moles of glutamic acid were added per mole of 
protein did the polypeptide make a significant contribution 
to the rotation. 

The ultraviolet absorption spectra showed a decrease 
in the 1 per cent absorptivity caused by dilution of the 
chromophores in the native protein. The molar absorp- 
tivities were not changed. An exceptional case was the 
polylysyl proteins where interactions caused an increased 





absorption. The addition of phenylalanine polypeptides 
made that portion of the spectrum more prominent. 

The results of the physical chemical investigations in- 
dicated that polypeptidyl proteins are good test substances 
for studying the reactions and interactions of proteins as 
a function of the amino acid composition. 


107 pages. $2.06. 


CHEMISTRY, INORGANIC 


SPECTROPHOTOMETRIC TITRATION AND 
COLORIMETRIC DETERMINATION OF NICKEL 


(L. C. Card No. Mic 58-1830) 


Loren D. Brake, Ph.D. 
University of Pennsylvania, 1958 


Supervisors: Wallace M. McNabb and J, Fred Hazel 


An investigation was carried out to develop new and 
better methods for the determination of milligram quanti- 
ties of nickel in the presence of other metals. Particular 
emphasis was placed on the determination of nickel in the 
presence of cobalt. 

A spectrophotometric titration of nickel in the presence 
of cobalt is described using the disodium salt of ethylene 
diamine tetraacetic acid (versene) as the titrant. Nickel 
forms a stable chelate with versene at a pH of 3.5 to 4.0 
and was titrated photometrically at 1000 mu. The cobalt 
was masked by complexing it with nitroso-R salt. 

The determination of 6 to 25 milligrams of nickel in 
the presence of up to 7 milligrams of cobalt using a stand- 
ard 0.1 M versene gave an error not greater than one per 
cent. From 2.5 to 9.0 milligrams of nickel can be deter- 
mined in the presence of up to 8 milligrams of cobalt us- 
ing a standard 0.03 M versene solution with an error not 
greater than one and a half per cent. Up to 4 milligrams 
of manganese (II) or tin (IV) does not interfere in the titra- 
tion of nickel. The presence of silver (I), copper (Il), 
iron (III), vanadium (V), and (IV), chromium (II), zinc (II), 
and aluminum (III) interfere and will cause high results. 

Since versene formed a stable colored complex with 
nickel and followed Beer’s law, the effect of other metals 
on the colorimetric determination of nickel was studied. 
The analysis was carried out at 1000 mu using matched 5 
centimeter cylindrical corex cells, since the nickel ver- 
sene complex absorbed strongly and many of the metal 
complexes of versene did not absorb at this wave length. 

It was found possible to determine nickel in the pres- 
ence of the following ions: aluminum (III), beryllium (I), 
calcium (II), chromium (III), iron (I), mercury (II), man- 
ganese (II), lead (II), strontium (lI), thorium (IV), and 
zinc (II). The presence of the following elements inter - 
fered: cerium (IV), bismuth (III), silver (I), barium (Il), 
copper (II), cobalt (II), magnesium (II), and vanadium (IV). 
An ion exchange separation technique was employed to 
separate cobalt (II), copper (II), and large amounts of 
iron (III), since they were found to interfere. Nitroso-R 
salt was used as a masking agent for cobalt in nickel co- 


-balt mixtures. Up to 20 milligrams of nickel was deter- 


mined by this technique with an average error of + 0.05 
milligrams of nickel. 91 pages. $2.00. 
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DIRECT SPECTROPHOTOMETRIC 
DETERMINATION ON FILTER PAPER OF 
GERMANIUM, PHOSPHORUS, AND ARSENIC 


(L. C. Card No. Mic 58-1772) 


June Marie Olson Damon, Ph.D. 
Purdue University, 1958 


Major Professor: M,.G. Mellon 


The 12-heteropoly acids and their reduction products 
are the measuring forms employed in the absorptimetric 
determination of silicon, germanium, phosphorus, and ar- 
senic. Since the four elements mutually interfere, which- 
ever form is chosen for measurement, prior separation is 
necessary. It is possible to separate the elements as their 
Simple anions by means of filter paper chromatography, 
using n-butanol saturated with 10% (v/v) nitric acid as de- 
veloping solvent. 

The present work concerned itself with the problem of 
subsequent determination of the separated anions. Two 
methods of direct spectrophotometric determination on fil- 
ter paper of germanium, phosphorus, and arsenic as their 
12-molybdoanions were compared. The data obtained in- 
dicated a preference for the total color method via the 
continuous scanning technique rather than for the maximum 
color density method. The total color method was subse- 
quently adopted. 

The procedure required, in order to obtain reproducible 
results, is summarized below. Filter paper strips were 
spotted in triplicate with 2-ul. volumes of solutions con- 
taining the desired element in varying concentrations. 
Strips were equilibrated in a closed jar with the vapor of 
the developing solvent for 24 hr. prior to solvent develop- 
ment. Solvent development was allowed to proceed until 
the solvent front was 10 1/2 to 12 in. from the original po- 
sition of the initial spot (about 16 hr.). A spraying guide 
facilitated the uniform application of the molybdate reagent 
onto filter paper strips. The reagent for germanium was 
a 1.5% (w/v) ammonium paramolybdate solution of pH 3.5; 
that for phosphorus was a 2.5% (w/v) ammonium paramo- 
lybdate solution containing 10% (v/v) nitric acid; that for 
arsenic was a 2.5% (w/v) ammonium paramolybdate solu- 
tion containing 7.5% (v/v) nitric acid. Sprayed strips were 
stored in a closed jar containing calcium chloride for 1 hr. 
prior to scanning. Conditions in the jar insured the sta- 
bility of the desired yellow spots, while the strips dried 
and until they were removed. A scanning attachment, op- 
erated in conjunction with the Cary automatic recording 
spectrophotometer, facilitated the measurement of absorb- 
ance at 375 mu as a function of position along the length of 
each filter paper strip. After the base of a desired peak 
on a scan had been drawn, the area of the peak was meas- 
ured with a planimeter. Overlapping peaks could be re- 
solved. 

A nearly linear relationship between mean peak area 
and the weight of the desired element present in 2 ul. of 
the solution initially spotted was found from 0-10.0 ug. of 
germanium, 0-3.50 ug. of phosphorus, and 0-10.0 ug. of 
arsenic. A working curve could be reproduced from day 
to day. The reproducibility, expressed as per cent range 
in area of the mean area for triplicate peaks, was on the 
average below 12%. The accuracy with which weight could 
be interpolated from a working curve was within +6% of 
the true weight. 





The effect of selected diverse ions in the presence of 
both germanium and phosphorus was determined. Due to 
the high concentration of the desired element present in 
the solution initially spotted, the concentration of the di- 
verse element relative to the desired element was limited 
by the solubility of the salt containing the diverse ion. A 
0.00-ug. weight of termanium could be determined in the 
presence of 10 times that weight of phosphorus, arsenic, 
vanadium, chromium, and iron and 5 times that weight of 
silicon; tungsten and molybdenum were major interfer- 
ences, A 2.00-ug. weight of phosphorus could be deter- 
mined in the presence of 20 times that weight of silicon, 
arsenic, and vanadium, and 5 times that weight of germa- 
nium; molybdenum, tungsten, iron, and chromium were 
major interferences. 231 pages. $3.00. 


TRITIUM IN METEORITES: AN INVESTIGATION 
OF THE NORTON COUNTY ACHONDRITE AND 
THE USSURI (SIKHOTE ALIN) SIDERITE 


(L. C. Card No. Mic 58-1798) 


Jimmy Donald Ludwick, Ph.D. 
Purdue University, 1958 


Major Professor: Dr. William H. Johnston 


Numerous investigations have been reported concerning 
the chemical composition of meteorites in an attempt to 
ellucidate the origin, age and composition of these inter - 
esting objects. Several authors have suggested the produc- 
tion of radionuclides by spallation interactions with cos- 
mic rays. The present paper is a study of the tritium con- 
tent formed by this process in iron inclusions of the Nor- 
ton County achondrite and Ussuri (Sikhote-Alin) siderite. 

The meteorite samples used for this investigation were 
provided by Dr. Lincoln LaPaz, Director of the Institute 
for Meteoritics at the University of New Mexico, Albuquer - 
que, New Mexico. 

As a result of cosmic ray interactions with meteoritic 
materials in outer space, secular equilibria are established 
between tritium formation and helium-3 formation from 
tritium decay. If helium is not lost, the meteorite acts as 
a cosmic ray meter, accumulating helium-3 over the time 
the material has been exposed to cosmic rays. Although 
the helium -3 is produced both directly and by tritium de- 
cay, the fraction of total helium-3 from each source can 
be assigned from high energy accelerator studies. The 
cosmic age can then be determined by dividing the appro- 
priate helium-3 concentration by the rate of tritium for- 
mation or decay. 

Experimentally, the hydrogen and rare gases were re- 
moved from the samples of meteorites by induction melt- 
ing in high vacuum. Following chemical separation and 
purification, the tritium contents were determined by low- 
level internal gas Geiger counting.’ 

The low-level counter assembly consists of massive 
shielding, anticoincidence background reduction, and a se- 
ries of special internal gas counters which were studied 
for lowness of background. The minimum background at- 
tained was 3 counts/min. in a 1.3 liter active volume. 

These measurements gave tritium production rates of 
0.101 + 0.043 tritons/g. min. for crust and 0.094 + 0.025 
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tritons/g.min, for interior iron meteorite samples. The 
production rate measured from crust samples of stone is 
0.170 + 0.030 tritons/g.min, and the interior stone samples 
have a rate of 0.137 + 0.025 tritons/g.min. The cosmic 
ray flux calculated from the cross-section for tritium pro- 
duction in iron and the above measured values is about 2 
particles per cm” sec. which is close to that reported by 
high altitude studies on primary cosmic rays. 

A number of workers in the field of high energy cos- 
mic rays have suggested a possible reduction in spallation 
product yield as the result of shielding of outer meteorite 
layers. The above measurements suggest little or no at- 
tenuation of tritium production. ai 

_ The result of 0.101 tritium/g.min. or 1.68 X 10 * tri- 
tons/g. sec. for crust samples of iron meteorites can be 
directly compared with predictions of Fireman” and Libby 
et al.*. In 1955, Fireman, using accelerator measurements 
of the cross-section for protons on iron and the cosmic 
flux as reported by Winkler et al.* in 1949, predicted a 


rate of 1.4 X10 * tritons/g. sec. for small iron meteorites. 


Under similar conditions Libby et at. predicted a produc- 
tion rate of 8.8 X 10 * tritons/g. sec. for samples near the 
surface of large iron meteorites. The measured produc- 
tion rate of 1.68 x 10 * tritons/g. sec. is about twice the 
value of these predictions, 

In 1954, the cosmic energy spectrum was found to ex- 
tend down to 150 M.E.V. It is not unreasonable that this 
additional low energy component could increase the trit- 
ium production rate. 112 pages. $2.00. 
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ACCEPTOR PROPERTIES OF THE 
METHY LCHLOROBORINES 


(L. C. Card No. Mic 58-1559) 


Norman Earl Miller, Ph.D. 
The University of Nebraska, 1958 


Advisers: Robert H. Harris and Henry F. Holtzclaw, Jr. 


At present there exists no quantitative measurement of 
the inductive effect in Lewis acids that is not considerably 
complicated by the simultaneous operation of other effects. 
In this study, the acceptor properties (acid strengths) of 
the series of Lewis acids: B(CHs)s3, BCl(CHs)2, BClzCHs, 
and BCls, were investigated. The regular substitution of 
chlorine atoms for methyl groups in this series does not 
greatly change the size and shape of the acids, and, there- 
fore, changes in the acceptor abilities should be due to the 
“polar effects” of the groups attached to boron. 

In order to measure the acid strengths, it was neces- 
sary to find suitable reference bases which form measure- 
ably dissociated 1:1 addition compounds with the acids. 

To this end, the weak base, dimethy1-2,2,2-trifluoroethyl- 
amine, was synthesized for the first time by methylation 
of 2,2,2-trifluoroethylamine with formaldehyde and formic 
acid, 





It was found that dimethyl-2,2,2 -trifluoroethylamine 
formed 1:1 addition compounds with all of the methylchlo- 
roborines, These compounds were characterized, and all 
but the compound with trimethylboron was found to be 
measurably dissociated, Trimethylamine, known to form 
a measurably dissociated compound with trimethylboron, 
formed a 1:1 addition compound with dimethylchloroborine 
which was characterized and found to be measurably dis- 
sociated. 

The equilibrium constants for the gas phase dissocia- 
tion reactions, BRs -NRs=——BRs + NRs, of the measurably 
dissociated compounds were determined over small tem- 
perature ranges from direct pressure measurements. The 
thermodynamic properties, AF’, AH’, and AS’, of the dis- 
sociation reactions were then calculated. 

The results of the dissociation measurements showed 
that there was a regular increase in the acid strength, 
measured by the standard free energy change of dissocia- 
tion, from trimethylboron through boron trichloride. Sim- 
ilarly, the heat of dissociation was found to increase by 5 
to 6 kcal. on substitution of chlorine for methyl (a some- 
what smaller change for the third substitution). This was 
attributed primarily to the inductive effect of substitution 
of chlorine for methyl which decreases the electron den- 
sity around boron and thus increases the B-N bond sta- 
bility. 77 pages. $2.00. 


REACTIONS OF NITRYL CHLORIDE (NO,C1l) 
WITH AMMONIA, THE METHYLAMINES, 
AND TITANIUM TETRACHLORIDE 


(L. C. Card No. Mic 58-2104) 


Richard Shubert Shineman, Ph.D. 
The Ohio State University, 1957 


The gas-phase reactions of nitryl chloride with methyl- 
amine, dimethylamine, and trimethylamine constituted the 
principal investigation in this research. Studies were also 
made on the gas-phase reaction of nitryl chloride with 
ammonia and on the reaction of nitryl chloride with liquid 
titanium tetrachloride. In addition, various syntheses 
were investigated in a search for a feasible method of pre- 
paring relatively pure nitryl chloride. The studies of 
preparation of nitryl chloride included the reaction of an- 
hydrous nitric acid and chlorosulfonic acid, the reaction of 
nitrosyl chloride and dinitrogen pentoxide, and the reac- 
tion of sodium nitrate, sulfuric acid, and hydrogen chloride. 

The reaction of anhydrous nitric acid with chlorosul- 
fonic acid was found to be the most satisfactory preparation 
studied. While the purity of the product from the reaction 
of nitrosyl chloride with dinitrogen pentoxide exceeded 
that of the product obtained from the reaction of anhydrous 
nitric acid with chlorosulfonic acid, the former reaction 
was more inconvenient to carry out. The reaction of so- 
dium nitrate, sulfuric acid, and hydrogen chloride did not 
yield a product sufficiently pure for this research. 

The solid products formed in the gas-phase reaction of 
nitryl chloride and ammonia were investigated by x-ray 
powder diffraction analysis. Only ammonium nitrite and 
ammonium chloride were detected, X-ray powder diffrac- 
tion data were determined for ammonium nitrite. 

The gas-phase reaction of nitryl chloride and methyl- 
amine yielded methylamine hydrochloride and an | 
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unidentified yellow liquid which had oxidizing properties. 
From data on analysis of the experimentally observed 
products and from theoretical evidence the reaction was 
presumed to occur according to the equation 


NO2Cl + 2 CHsNH2 —— CH;NHCl + CHs;NH3NOz 


The instabilities of methylchloramine and methylammonium 
nitrite accounted for the experimentally observed products. 

The gas-phase reaction of nitryl chloride and dimethyl- 
amine yielded dimethylamine hydrochloride and dimethyl- 
nitrosamine, Theoretical evidence and data on analysis of 
the experimentally observed products indicated that the 
reaction proceeded according to the equation 


NO2z Cl +2 (CH; )2NH ——(CHs3)>2 NCl + (CHs3)e NH2 NO2 


The decomposition of unstable dimethylchloramine yielding 
dimethylamine hydrochloride, and the decomposition of un- 
stable dimethylammonium nitrite accounted for the experi- 
mentally observed products. 

The reaction of nitryl chloride and etenaiietnasins 
yielded principally trimethylamine hydrochloride. The 
presence of dimethylnitrosamine was also indicated. 

The reaction of nitryl chloride with titanium tetrachlo- 
ride yielded a pale-yellow solid which was very sensitive 
to atmospheric moisture and decomposed slowly on stand- 
ing. The apparent composition of the product was Ti2z2Cl,— 
NO2. It decomposed under vacuum conditions, presumably 
according to the equation 


2 Ti2zCl,NO2—+2 TiOCl2 + (NO)2TiCl, + TiCl, 
90 pages. $2.00 


A SEARCH FOR LONG-LIVED NATURAL BETA 
RADIOACTIVITIES BY LOW-LEVEL 
GAS-TUBE COUNTING 


(L. C. Card No. Mic 58-1818) 


Werner H., Wahl, Ph.D. 
Purdue University, 1958 
Major Professor: W. H. Johnston 

Nuclear stability considerations indicate that one of 
each of the neighboring isobaric pairs which exist at mass 
numbers 113 and 123 should be unstable with respect to 
beta decay. Previous attempts to determine the natural 
radioactivity by solid sample counting methods failed to 
produce positive evidence for activity in any of the four 
elements. In these studies minimum half-lives in the 
range of 10°* years to 10° years were established for each 
of the possible beta decay processes. The present thesis 
describes attempts to determine the possible natural beta 
radioactivity of antimony-123 and cadmium -113 by the util- 
ization of low-level gas-tube counting techniques. The 
problem of self-absorption of weak radiations within a 
solid sample was avoided by the use of counting mixtures 
containing the sample in gaseous form. 

Suitable proportional counting mixtures were obtained 
by the admixture of antimony trimethyl vapor or cadmium 
dimethyl vapor with premixed argon and methane. In ad- 
dition to the elimination of the self-absorption problem, 
the chosen compounds have sufficiently high vapor pres- 


was ascertained by the use of external sources. 





sures at ordinary temperatures to allow a more sensitive 
search for beta activity in these elements. The low-energy 
detection sensitivity was determined by spectral analysis 
of sample counting mixtures containing argon-37 and the 
counting efficiency, relative to the background mixture, 
The back- 
ground of the counters was extensively reduced by the use 
of both massive shielding and a guard ring of anticoinci- 
dence counters. 

Minimum half-lives of 9.0 x 10** years and 1.6 x 10°° 
years for the possible beta decay of antimony-123 and 
cadmium -113 were obtained at energy sensitivities of less 
than 0.75 kev and 2.0 kev for the respective counting mix- 
tures by the use of low-level gas-tube counting techniques. 
Low-level spectral analyses over extended periods of time 
failed to show any evidence for beta activity in these ele- 
ments. The solid sample counting methods reported pre- 
viously indicated minimum half-lives of 1 x 10** years for 
the beta decay of antimony-123 and 6 x 10” years for the 
beta decay of cadmium-113 for assumed maximum ener- 
gies of 5 kev and 300 kev, respectively. The present study 
has considerably reduced the uncertainty in the minimum 
half-lives due to the possibility of low-energy radiations 
and in the case of antimony-123 has extended the best pre- 
vious measurement of the minimum half-life by a factor 
of 90. 116 pages. $2.00. 


ELECTRODE POTENTIAL MEASUREMENTS 
IN ANHYDROUS ACETONITRILE 


(L. C. Card No. Mic 58-1631) 


Wallace Ward, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor William E. Bennett 


The potentials of cells consisting of an oxidation- 
reduction half cell of a metal ion in two oxidation states, 
firmly complexed with large organic chelating agents, were 
measured in anhydrous acetonitrile at an inert platinum 
electrode with respect to a silver/silver ion (0.01M) ref- 
erence half cell in anhydrous acetonitrile. The values for 
such cells at 30° were found for the following Systems: 
Fe(phen)3*/Fe(phen)3**=-0.8301v., Fe(bipy)3; /Fe(bipy)$*t= 
-0.8069v., Os(phen)3*/Os (phen) {+= -0.5680v., Os(bipy)3*/ 
Os(bipy)t*t= -0.5844v., and Os(trpy)$* /Os(trpy)i*t= 
-0.6826v. These systems were found to be reversible. 

The complex cations of these redox half cells are be- 
lieved to be “insulated” from the effects of changing the 
solvent atmosphere. When these redox electrodes were 
used as constant potential half cells, the mean value of 
-0.409 volts was calculated for the standard potential of 
the silver/silver ion reference half cell in acetonitrile 
with respect to the normal hydrogen electrode in water. 
By the use of this silver/silver ion reference half cell, an 
electromotive force series in acetonitrile may be evalu- 
ated with respect to the normal hydrogen electrode in 
water, 

The potentials of cells consisting of an oxidation- 
reduction half cell of the bis-cyclopentadienyl type com - 
pound of iron or nickel in the bivalent and tervalent oxida- 
tion state at an inert platinum electrode and a silver/silver 
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ion (0.01M) reference half cellwere measured inanhydrous 
acetonitrile. The values for such cells at 30 were found 
for the systems: (C;Hs)2Fe/[(C;Hs)2 Fe] *=-0.0716 volt and 
(CsHs)2 Ni/[(CsHs)2 Ni]*=+0.366 volt. Both systems were 
found to be reversible. 

By using the potential of the silver/silver ion (0.01M) 
reference half cell in acetonitrile with respect to the nor- 
mal hydrogen electrode in water determined above, the 
standard potentials for these redox systems in acetonitrile 
with respect to the normal hydrogen electrode in water 
were calculated as -0.363 volt and +0.075 volt for the iron 
and nickel system respectively. With the assumption that 
these redox half cells are “insulated” from the effects of 
changing the solvent atmosphere, these values would also 
approximately represent the standard potentials of these 
systems in water. 

The value of -0.77 volt was approximated for the stana- 
ard potential of the silver/silver ion reference half cell in 
acetone with respect to the normal hydrogen electrode in 
water. This value was obtained from constant potential 
redox electrode measurements in an acetone solvent sys- 
tem such as described in the above acetonitrile solvent 
system. Due to the lower stability of these systems in 
acetone, the values are not as reliable as analogous values 
obtained in acetonitrile. ) 

The difference in free energy of solvation of the per- 
chlorate anion in water and acetonitrile was estimated to 
be +5 kcal./mole. The liquid junction potential created 
between a 0.01 molar silver nitrate water solution and 
acetonitrile solution was determined to be approximately 
-0.269 volt. These values were obtained from measure- 
ments of mixed solvent cells consisting of constant poten- 
tial redox half cells in water and in acetonitrile. 

188 pages. $2.45. 


THE PREPARATION OF TRANSITION METAL 
PHOSPHIDES BY FUSED SALT ELECTROLYSIS 


(L. C. Card No. Mic 58-1751) 


Perry Niel Yocom, Ph.D. 
University of Illinois, 1958 


The electrolysis of sodium metaphosphate at 900° C at 
carbon electrodes has been investigated. The cathodic 
products of electrolysis are phosphorus and trisodium 
orthophosphate. It has been shown that sodium is not 
formed as an intermediate product at the cathode. At the 
anode oxygen appears as the oxides of carbon, and a poly- 
phosphate of the empirical formula NaP3O, is produced. 

The current-voltage characteristics of sodium meta- 
phosphate and sodium pyrophosphate melts at 900° C were 
determined with a platinum microelectrode using a refer- 
ence electrode of silver/molten silver chloride. A de- 
composition potential of -0.945 + .01 volt was determined 
for sodium metaphosphate, and -1.25 + .05 volt for sodium 
pyrophosphate. 

Electrolysis of metaphosphate melts containing nickel, 
cobalt, iron, molybdenum or tungsten ions, produces me- 
tallic crystals of the metal phosphide at approximately the 
decomposition potential of the metaphosphate. Electroly- 
sis of a pyrophosphate melt containing any of these ions 
produces the free metal as the primary product. If the 





electrode is allowed to become polarized with respect to 
the metal ion in this melt, phosphides are produced as 
black powders or pseudomorphs of the metal. 

If a pyrophosphate melt containing chromium, manga- 
nese, or vanadium ions is electrolyzed, well-formed, char- 
acteristic crystals of the phosphide are determined. 
Phosphides of these metals are not produced from meta- 
phosphate melts. 117 pages. $2.00. 


REACTIONS OF TITANIUM(IV) IN 
CONCENTRATED SULFURIC ACID 


(L. C. Card No. Mic 58-1823) 


Elsie Elaine Zimmerman, Ph.D. 
Purdue University, 1958 


Major Professor: Warren W. Brandt 


The reaction between titanium(IV) and concentrated 
sulfuric acid and the reactions between the titanium(IV) 
species in concentrated sulfuric acid and certain organic 
phenolic compounds were studied, 

The titanium(IV) species which is present in high con- 
centrations of sulfuric acid was found to be Ti(SO,)2- 
(HSO,)2 7. The Ti(SO.)2(HSO,)2 * in sulfuric acid solu- 
tion has an absorbance maximum at 250 mu. 

The equilibrium between the two titanium species ex- 
isting in 70 to 99 per cent sulfuric acid was found to be 
Ti(SO.)(OH)(HSO4)2° «+ HSO, @Ti(SO4)2(HSO4)2 * + H2O. 
The Ti(SO.4)2(OH)(HSO,)2 did not absorb radiation at 
250 mu while the Ti(SO,4)2(HSO,)2 * did. The equilibrium 
constant for this reaction was calculated, The average 
value was 1.5+0.4x 10 °. 

The Ti(SO,)z(HSO,)2 * reacted with solutions of phe- 
nols in concentrated sulfuric acid to form intensely col- 
ored, highly dissociated 1:1 complexes. Continuous varia- 
tions studies in 97 to 100 per cent sulfuric acid clearly 
indicated that 1:1 complexes were formed between titanium 
and each of the six phenolic type compounds used: chro- 
motropic acid, 2,3-dihydroxynaphthalene-6-sulfonic acid, 
phenol, salicylic acid, thymol and tiron, Continuous vari- 
ations studies in lower sulfuric acid concentrations gave 
anomalous results due to the reactions of the solvent with 
the titanium and the organic reagents. 

If ROH is used to represent any one of the organic phe- 
nolic reagents, the reaction by which the complexes are 
formed in concentrated sulfuric acid can be represented 
as Ti(SO«)2(HSO,)2 * + ROH=Ti(SO,)(OH)(HSO,)s °. 
Equilibrium constants calculated for this reaction and for 
the reaction with the product, Ti(SO,)(OR)(HSO,)3; * disso- 
ciated to Ti(SO,)(OR)(ESO,4)2 and HSO« showed that the 
product could be partially or completely dissociated in 
this way. 

Studies in other solvents revealed that both acidity and 
dehydration were necessary in the formation of complexes 
similar to those in concentrated sulfuric acid. 

The addition of water destroyed the colored complexes. 
At constant titanium and reagent concentrations, the ab- 
sorbance, in general, was found to decrease with decrease 
in sulfuric acid concentration. No appreciable amount of 
any of the colored titanium -reagent complexes were 
formed in less than 70 per cent sulfuric acid. Water reacts 
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readily with Ti(SO4)2(HSO,)2 7. Since the Ti(SO4)2(HSO.)2 ~ 
and the colored complexes exist in equilibrium with each 
other, the removal of Ti(SO4)2(HSO,)2 * by the reaction 
with water causes the reversal of the reaction by which the 
colored complex is formed, The presence of an increasing 
activity of water cuts down the concentration of titanium 
that is capable of reacting with the organic reagents to 
form the complexes. 

Plots of the absorbance of the colored complexes vs. 
per cent sulfuric acid showed that in five of the six 
titanium -reagent systems there was abnormally high ab- 
sorbance at about 85 per cent sulfuric acid. The mole 
fraction of HSO, reaches its maximum at about 85 per 
cent sulfuric acid. The equilibrium given above, 

Ti(SO, ), (HSO, ),~* + H,O == HSO,~+Ti(SO, ) (OH) (HSO, ), ~, 
is forced toward the left by the addition of HSO,~. This 
results in the formation of more of the titanium(IV) species 
which reacts with the organic reagents to form the colored 
complexes. 160 pages. $2.10. 


CHEMISTRY, ORGANIC 


CERTAIN ASPECTS OF THE CHEMISTRY 
OF METHYLPYRAZINE 


(L. C. Card No. Mic 58-2016) 


John D. Behun, Ph.D. 
University of Pittsburgh, 1958 


A number of alkali metal bases were examined to de- 
termine whether they could metalate the side chain of 
methylpyrazine, These metalated products, upon further 
reaction with various reagents, might be expected to form 
compounds containing the pyrazylmethyl radical. The ex- 
tent of metalation was determined by the yield of phenacyl- 
pyrazine which was produced when methyl benzoate was 
added to the mixture of methylpyrazine and base. The 
most effective agents for accomplishing this condensation 
were the alkali metal amides in liquid ammonia as shown 
by the excellent yields of phenacylpyrazine, 95.5%, 94.6% 
and 92.2%, which were obtained with lithium, sodium, and 
potassium amides, respectively. 

Pyrazylmethyl sodium, prepared by the reaction of 
methylpyrazine with sodium amide in liquid ammonia, was 
acylated with the following aromatic and heterocyclic 
methyl esters: anisate (98.4%), p-chlorobenzoate (90.7%), 
isonicotinate (80.5%), nicotinate (70.3%), picolinate (42.6%), 
2-furoate (63.7%) and 2-thenoate (76.5%); and with the fol- 
lowing aliphatic ethyl esters: acetate (36.3%), propionate 
(58.3%), n-butyrate (61.0%), isobutyrate (71.0%), n-valerate 
(63.5%) and pivalate (78.0%). An infrared spectroscopic 
study was made on some representative members of this 
series of ketones. 

Methylpyrazine was alkylated by the reaction of pyra- 
zylmethyl sodium with a number of alkyl and aralkyl hal- 
ides. Thus, good yields of monoalkylated products were 
obtained with the following bromides: ethyl (68.4%); n- 
propyl (71.7%), isopropyl (77.6%), n-butyl (78.5%), isobutyl 
(81.0%), and n-amyl (68.0%); and with two chlorides: 
benzyl (57.0%) and beta-dimethylaminoethyl (44.2%). 





All of the alkylated pyrazines were readily reduced to 
the corresponding substituted piperazines by either sodium 
and alcohol or by hydrogen and a palladium on charcoal 
catalyst. The piperazines were converted to bisbenzene- 
sulfonamides by the Hinsberg reaction. 

A series of aldol condensations between pyrazylmethyl 
sodium and a number of aldehydes and ketones was per- 
formed, With benzaldehyde and isobutyraldehyde, 67.0% 
and 21.0% of the corresponding secondary alcohols were 
obtained, Good yields of the tertiary carbinols resulted 
with the following ketones: methyl ethyl (66.8%), methyl 
isopropyl (55.3%), acetophenone (54.2%), propiophenone 
(53.7%) and benzophenone (98.6%). 

When pyrazylmethyl sodium was treated with ethyl for- 
mate, bispyrazylmethyl carbinol (48.7%) was obtained. 

The aldol condensation product, phenyl pyrazylmethyl 
carbinol, was subjected to a modified Oppenauer oxidation 
to give phenacylpyrazine (17.7%), thus relating one of the 
aldol condensation products to one of the acylation products. 

Phenacylpyrazine and acetonylpyrazine when subjected 
to potassium hypohalite oxidation gave dichloromethyl 
pyrazine (78% and 37%, respectively) and the correspond- 
ing carboxylic acids, benzoic acid, (56%) and acetic acid 
(36%). 125 pages. $2.00. 


STUDIES ON THE REACTIVITY OF 
POLYMERIC THIOL GROUPS 


(L. C. Card No. Mic 58-1596) 


Patrick V. Bonsignore, Ph.D. 
Polytechnic Institute of Brooklyn, 1958 


Adviser: C. G. Overberger 


The activity of many enzymes has been shown to depend 
on the presence of sulfhydryl groups, of which there are 
three types, recognized by their ease of reactivity with 
oxidizing, alkylating and mercaptide-forming sulfhydryl 
reagents. These sulfhydryl groups are classified as freely 
reactive, sluggishly reactive and “masked”; the activity of 
the third appears only when the protein enzyme is dena- 
tured and unfolding of the polypeptide chain makes these 
sulfhydryl groups available. 

The determination of the extent to which the activity of 
these sulfhydryl groups is affected by the restraints of a 
carbon-carbon polymeric chain was one of the purposes of 
this investigation. Thus, ease of oxidation of a sulfhydryl 
group has been related to the ease of dimerization of two 
initially formed thiyl radicals to form a disulfide bond. 
Oxidation of polymeric thiol groups therefore might be ex- 
pected to be hindered because of the decreased mobility 
and diffusibility of a thiyl radical attached to a polymeric 
chain. For similar reasons the nucleophilic alkylation 
reactivity of a mercaptide anion attached to a polymeric 
chain might be expected to be considerably decreased, 

Another purpose of this study was to develop a poly- 
meric radiation prophylactic. Cysteine, glutathione and 
other simple sulfhydryl compounds have long been known 
to be efficient detoxifying agents for the oxidizing radicals 
produced by X-ray irradiation of water containing dissolved 
oxygen. A polymeric sulfhydryl compound in addition 
might be expected to have an increased period of efficiency 
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in the animal body, i.e., not be voided as easily as mono- 
meric compounds. Preliminary testing of these synthetic 
sulfhydryl polymers has indicated their general efficiency 
as radiation prophylactics although not their desired per- 
manency. 

The sulfhydryl polymers which were investigated as 
models for proteolytic enzymes and as radiation prophy- 
lactics were prepared by the saponification of the homo- 
polymer of p-vinylphenyl thioacetate and the copolymer of 
p-vinylphenyl thioacetate and methyl methacrylate. The 
sulfhydryl content of solutions of these polymers were de- 
termined spectrophotometrically by mercaptide formation 
with p-mercurichlorobenzoic acid; a method which was 
found to give results in good agreement with the sulfur 
content of these polymers determined gravimetrically. 

A comparison was made of the relative ease of oxidiza- 
bility and the alkylation reactivity of these polymeric sul- 
fhydryl groups and those of monomeric thiol compounds of 
similarly constituted environment. These were p- 
thiocresol, and 2,4-di(p-mercaptophenyl)pentane, the latter, 
a new compound representing a chain segment of the sapon- 
ified homopolymer of p-vinylphenyl thioacetate. 

Attempts to determine the oxidation-reduction potential 
of the thiol-disulfide equilibrium by potentiometric titra- 
tion were unsuccessful. Comparative ease of oxidizability 
of the monomeric and polymeric thiol groups were exam - 
ined on the basis of the spectrophotometrically followed 
rate of reduction of a dye, sodium 2,6-dichlorobenzene- 
Oneindophenol, It was found that oxidation by this method 
was most rapid where the possibility exists for the forma- 
tion of an intramolecular disulfide bond between two mer- 
captophenyl groups in a 1,3 relation along a carbon chain, 
viz., in the homopolymer and in 2,4-di(p-mercaptopheny]l) 
pentane, p-Thiocresol, where disulfide formation depends 
on the intermolecular reaction between two free mercapto- 
phenyl groups in dilute solution showed the slowest rate of 
oxidation. 

Alkylation reactivity differences between the mono- 
meric and polymeric thiol groups were compared by fol- 
lowing the rate of decrease of sulfhydryl concentration 
when the appropriate thiol was allowed to react with w- 
bromoundecanoic acid in a pH 10 buffer. p-Thiocresol and 
2,4-di(p-mercaptophenyl)pentane were of the same order of 
reactivity and followed fairly closely second order kine- 
tics. The polymeric sulfhydryl groups showed a rapid de- 
crease in their rate of reaction with w-bromoundecanoic 
acid and a calculated average second order rate “constant” 
lower than for the monomeric thiol groups. These obser- 
vations can be explained by the rapid build-up of steric 
hindrance associated with the continued alkylation of neigh- 
boring sulfhydryl groups on a polymeric chain. 

105 pages. $2.00. 





THE INTERACTION OF METHYL 
HALIDES WITH LEWIS ACIDS 


(L. C. Card Nc. Mic 58-1763) 


Joseph J. Byrne, Ph.D. 
Purdue University, 1958 


Major Professor: Herbert C, Brown 


In order to gain a clearer understanding of the role of 
the Lewis acid catalyst in the Friedel-Crafts reaction, a 
study of the interaction of various catalytic metal halides 
with methyl halides was undertaken. These systems were 
examined by constructing the vapor pressure-composition 
phase diagrams at several temperatures. 

The phase diagram for the methyl chloride-gallium 
chloride system was determined at -78.5°. A 1:1 addition 
compound exists in the solution phase as shown by molec- 
ular weight determinations. Solid phases corresponding to 
both the 1:1 and 1:2 addition compounds, CH3;C1:GaCls and 
CH;C1:Gaz2Cle, were identified. The phase diagrams for 
the methyl chloride-stannic chloride system were deter - 
mined at three temperatures, -50, -64 and -78.5°, Al:1 
addition compound exists in the solution phase and a solid 
phase corresponding to the 1:1 compound, CH3Cl1:SnCl4, 
was found, The heat of dissociation, CHs3Cl:SnCl, (s)=—= 
SnCl« (s) + CHsCl (g), is 4.69 kcal./mole and the heat of 
fusion or solution of the 1:1 compound is 1.22 kcal./mole. 
The calculated melting point is -50°, The phase diagrams 
for the methyl chloride -titanium tetrachloride system were 
determined at -50°, -64 and -78.5. A 1:1 addition com- 
pound, CH;Cl:TiCl,4, exists in solution and a solid phase 
corresponding to the 1:1 compound was identified. The 
heat of dissociation, CHsCl:TiCl, (s)=TiCl, (s) + CHsCl 
(g) is 4.35 kcal./mole. The heat of solution if 6.69 kcal./ 
mole and the calculated melting point, -43°, The phase 
diagrams for the methyl chloride-antimony pentachloride 
system were determined at -50, -64 and -78.5°, A 1:1 ad- 
dition compound CH3;C1:SbCl, exists in solution and as a 
solid phase. The heat of dissociation, CH;C1l:SbCl, (s)=— 
SbCl, (s) + CH3Cl, is 8.92 kcal./mole. The heat of solu- 
tion is 1.96 kcal./mole and the calculated melting point is 
90°. The phase diagrams for the methyl chloride -antimony 
trichloride system were determined at -64 and -78.5°. A 
1:1 addition compound CH3;Cl1:SbCl; exists in solution. A 
solid phase corresponding to the 1:2 compound CH;Cl: 
Sb2Cl, was identified and its heat of dissociation is 8.83 
kcal/mole. Ferric chloride was found to be essentially 
insoluble in methyl chloride and was therefore unsuitable 
for these phase studies. 

The phase diagrams for the methyl bromide-gallium 
tribromide system were determined at three temperatures, 


- 50, -64 and -78.5°. A 1:1 addition compound exists in’ the 


solution phase as shown by molecular weight determina - 
tions. Solid phases corresponding to both the 1:1 and 1:2 
compounds, CHsBr:GaBrs and CHsBr:GazBr,, were iden- 
tified. The heats of dissociation, CH;Br:GaBr; (s) — 1/2 
GazBrs (s) + CHsBr (g) and CHs Br:GazBrg (s) — Ga2Brs 
(s)+CH, Br, are 7.72 and 7.66 kcal./mole respectively. The 
heat of solution of the 1:1 compound in methyl bromide is 1.50 
kcal./mole and the calculated m.p. is 4.6°. The phase dia- 
grams for the methyl bromide-boron tribromide system 
were determined at -64 and -78.5°. At -78.5, a 1:1 addi- 
tion compound exists in the solution phase as shown by 
molecular weight determinations and solid phases 
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corresponding to the 1:1 and 1:2 compounds, CHsBr-BBr3; 
and CH,Br:B,Br,, were identified. At -64°, only the liquid 
phase corresponding to the 1:2 compound was found. Mo- 
lecular weight determinations indicate the possibility of 
an equilibrium between the 1:1 and 1:2 compounds in solu- 
tion at this temperature. 

These results support the contention that the first step 
in the Friedel-Crafts alkylation and similar reactions is 
the formation of an addition compound between tine catalytic 
halide and alkyl halide. It appears that the type of addition 
compound formed depends upon the catalyst used. It is 
suggested that the observed differences in reactions where 
these catalysts are employed may be due to the capacities 
of different catalysts to form different active complexes 
rather than the operation of totally different mechanisms 
in each case. 183 pages. $2.40. 


A STUDY OF CERTAIN NITROGEN BASES 
IN CALIFORNIA PETROLEUM 


(L. C. Card No. Mic 58-1645) 


William Ralph Cabaness Jr., Ph.D. 
The University of Texas, 1958 


Supervisor: H. L. Lochte 


Eight basic nitrogen compounds have been isolated 
from California petroleum. Three of these nitrogen bases, 
which had been isolated previously, were identified as 2- 
methylquinoline, 2,8-dimethylquinoline, and 2,3,8-trimeth- 
ylquinoline. The remaining five compounds which have the 
type formula, C,,H.,-, N, most probably are alkylated di- 
hydropyrindines. The methods employed to separate these 
compounds included distillation, distribution of the base 
hydrochlorides between chloroform and dilute hydrochlo- 
ric acid, and partial neutralization of the bases. Liquid- 
liquid counter current pulse columns were developed for 
the chloroform extraction and the partial neutralization 
processes. Paper chromatography of nitrogen base pic- 
rates was also studied as a separation method. 

~The ultraviolet and infrared absorption spectra of pic- 
rates permitted the assignment of the nitrogen bases to 
the following groups: (1) pyridines containing saturated 
alkyl groups and fused saturated rings; (2) quinolines con- 
taining saturated alkyl groups; and (3) isoquinolines con- 
taining saturated alkyl groups. 

In the course of preparing certain methyl-Bz-tetrahy- 
droquinolines, a process for the conversion of unsaturated 
lactams to pyridine derivatives was developed, The un- 
saturated lactam, octahydro-2-oxoquinoline, was bromi- 
nated to give an unstable dibromide which on treatment 
with alcoholic alkali gave 2-hydroxy-Bz-tetrahydroquino- 
line, 130 pages. $2.00. 





I, STUDIES IN THE STEVENS REARRANGEMENT, 
THE PREPARATION AND REARRANGEMENT OF 
QUATERNARY SALTS OF 4-KETO-1,2,3,4- 
TET RAHYDROISOQUINOLINE. 

II. STUDIES IN THE SYNTHESIS OF 4-KETO-1, 
2,3,4- TETRAHYDROISOQUINOLINE DERIVATIVES. 
Il], THE CLEMMENSEN REDUCTION OF 
N-SUBSTITUTED PHTHALIMIDES. 


(L. C. Card No. Mic 58-1766) 


Lawrence Enrico Carosino, Ph.D. 
Purdue University, 1958 


Major Professor: James H, Brewster 


PART I 


N,N-Dimethyl-4-keto-1,2,3,4-tetrahydroisoquinolinium 
iodide and N-benzyl-N-methyl-+-keto-1,2,3,i-tetrahydro- 
isoquinolinium chloride have been prepared and subjected 
to the action of dilute aqueous alkali. The former salt was 
unaffected under these conditions even after prolonged con- 
tact with base, while the latter salt was readily converted 
to 3-benzyl-4-keto-1,2,3,4-tetrahydroisoquinoline. 

These results suggest that Stevens Rearrangement re- 
actions involving ring expansion and contraction cannot oc- 
cur because the migrating benzyl group is restricted in its 
movements, which suggests that this rearrangement is less 
general than might be expected. 


PART I 


A convenient synthesis of 4-keto-1,2,3,4-tetrahydroiso- 
quinoline has been developed. The reaction of 4-hydroxy- 
isocarbostyril with methyl sulfate and alkali afforded N- 
methyl-4-methoxyisocarbostyril which, after reduction 
with lithium aluminum hydride and subsequent hydrolysis 
of the resulting enol ether, yielded N-methyl-4-keto-1,2, 
3,4-tetrahydroisoquinoline. 

Attempts to synthesize this compound by means of cy- 
clization reactions of ortho diesters were frustrated by 
low yields encountered in the synthesis of these intermedi- 
ates, 

Two different synthetic schemes for the preparation of 
N-methyl-4-hydroxy-1,2,3,4-tetrahydroisoquinoline were 
devised but these proved to be of little value when this 
aminoalcohol could not be oxidized to the aminoketone. 


PART Ii 


The Clemmensen reduction of N-substituted phthali- 
mides was found to yield the corresponding N-substituted 
phthalimidines. This method affords a particularly con- 
venient method for the preparation of phthalimidinoacetic 
acid. 

Phthalimide and N-phenylphthalimide could not be con- 
verted to phthalimidine or N-phenylphthalimidine under 


these conditions. 145 pages. $2.00. 
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THE SYNTHESIS OF SOME TERTIARY AND 
QUATERNARY AMMONIUM COMPOUNDS CONTAINING 
THE BENZIMIDAZOLYMETHYL GROUP 


(L. C. Card No. Mic 58-1835) 


Jerome Martin Cohen, Ph.D. 
University of Pennsylvania, 1958 
Supervisor: Dr, Allan R. Day 

1. Some benzimidazolylmethyl analogs of choline and 
nicotinamide have been prepared by quaternizing N,N- 
dimethylethanolamine, N,N-diethylethanolamine, pyridine 
and nicotinamide with a substituted 2-choloromethylbenzi- 
midazole. The general method of preparation has been to 
prepare the 2-hydroxymethylbenzimidazole by the Phillips 
method, chlorinate with the thionyl chloride, neutralize the 
hydrochloride formed with sodium bicarbonate and finally 
to react the chloro compound with the tertiary amine in 
anhydrous ethanol. 

2. Some potential alkylating agents containing the benz- 
imidazolyl group have been prepared. These in general 
have been prepared by replacement of a chlorine ortho to 
a nitro group on a benzene ring with ethanolamine, the 
ortho nitro group is reauced and the 1-(2-hydroxyethyl)- 
2-hydroxyalkylbenzimidasol is prepared by this Phillips 
method, This is then chlorinated using thionyl chloride 
and the hydrochloride is neutralized with sodium bicarbo- 
nate, 

3. Some nitrogen mustards have been prepared. The 
substituted 2-chloromethyl benzimidazole is condensed 
with diethanolamine and chlorinated using thionyl chloride. 

* 85 pages. $2.60. 


STEREOCHEMISTRY OF HYDROGEN BROMIDE 
ADDITION TO CERTAIN OLEFINS 


(L. C. Card No. Mic 58-2183) 


Carol Hollingworth Collins, Ph.D. 
Iowa State College, 1958 
Supervisor: Dr. George S. Hammond 

The present study of the stereochemistry of the ionic 
hydrogen bromide addition to 1,2-dimethylcyclopentene 
was undertaken to determine whether the trans stereospec- 
ificity observed in the hydrogen bromide addition to 1,2- 
dimethylcyclohexene’ would also occur in a case which 
presented no conformational problems. 

The 1,2-dimethylcyclopentene was prepared in a five- 
step reaction sequence adapted from procedures already 
in the literature. The structures of the isomeric cis- and 
trans-1,2-dimethylcyclopentanols were confirmed by the 
pyrolysis of their acetates. 

In pentane solution, the addition of hydrogen bromide 
to 1,2-dimethylcyclopentene and the reaction of hydrogen 
bromide with cis- and trans-1,2-dimethylcyclopentanol 
produced bromides which were quite unstable. The com- 
positions of the bromides produced were estimated on the 
basis of the olefins formed in base-catalyzed elimination 
reactions. Some sort of equilibrating reaction, which even 
operates during the course of the addition reaction itself, 











is thought the cause of a near identity of the bromide prod- 
uct compositions from the three substrates. Thus, it was 
not possible to rigorously establish the stereospecificity 
of the addition reaction, although it probably was of a 
trans nature. Support has been given the mechanism for 
the addition which had previously been proposed.” 

The solvolysis rates for the mixed 1,2-dimethylcyclo- 
pentyl bromides were found to be approximately two hun- 
dred times greater than the rates for the solvolysis of the 
corresponding dimethylcyclohexyl compounds, The in- 
crease in rate for the solvolysis of 1,2-dimethylcyciopentyl 
bromides over 1-methylcyclopentyl bromide was not as 
great as was expected, however. 

Acetate pyrolyses were carried out on several methyl- 
substituted cycloalkyl acetates, with the analysis by gas 
chromatography. The observed preference for the forma- 
tion of endocyclic olefin in both five- and six-membered 
ring compounds was interpreted on the basis of a cyclic 
six-membered transition state for the pyrolysis in which 
there is considerable latitude in the degree of coplanarity 
required. 160 pages. $2.10. 





1, G.S. Hammond and T. D. Nevitt, J. Am. Chem, Soc., 
76, 4121 (1954). 





PART I: THE ATTEMPTED CHLORINATION OF 

TRIETHYLBORANE AND TRI-N-BUTYLBORANE. 

PART II: A PRELIMINARY INVESTIGATION OF 

THE CHLORINATION OF 1-(N-PROPOXY)-1,1,2- 
TRIF LUORO-2-CHLOROETHANE. 

PART III: SOME MISCELLANEOUS REACTIONS. 


(L. C. Card No. Mic 58-1205) 


Lynn Hugh Cummings, Ph.D. 

University of Colorado, 1957 
Supervisors: Professors Joseph D. Park and 
John R. Lacher 


The chlorination of triethylborane and tri-n-butylborane 
was successfully carried out under a variety of conditions. 
A method for the chlorination of these boranes on a large 
scale, outside of the vacuum system, was developed, All 
attempts to obtain the chlorinated boranes in a pure enough 
state to permit their characterization failed, The nature 
of the chlorination reaction and the reasons for the failure 
to isolate the chlorinated boranes are discussed. 

The preliminary investigation of the chlorination of 1- 
(n-propoxy)-1,1,2-trifluoro-2-chloroethane is an extension 
of the study of the directed chlorination of fluorinated alkyl 
ethers initiated by this Laboratory. Controlled monochlo- 


rination of CH,-CH,-CH,-O-CF ,-CHFCI gave only one 
isolable srodnct to which the structure CH,-CH,-CHCI1-O- 
CF.,-CHFCl was assigned. Further chlorination of CH,- 
CH, --CHCI-O-CF, -CHFCl gave a mixture of products 
from which no pure compounds could be isolated. In con- 
nection with the structural proof of CH,-CH,-CHCI1-O- 
CF .,-CHFCl the following new compounds have been pre- 
pared and characterized: ClCH, -CH,-CH,-O-CF ,- 
CHFCl, CH,= CH-CH,-O-CF,- CHFCl, CH,Cl-CHCI- CH, - 
O-CF,-CHFCl, and CH 37 CH= “CH-O-CF, -CHFCl. The 
physical properties aad the infrared spectra of these com- 
pounds were determined. 
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The chlorination of CHs -CH2 -CH2 -O-CF:-CHFCl is dis- 
cussed, The CF2 group was observed to exert a directive 
influence in the chlorination reaction, since no product was 
isolated in which the hydrogen atom on a carbon atom ad- 
jacent to the CF2 group had been replaced by chlorine. 

A preparation for n-propyl- and iso-propyl] fluorides by 
the low temperature addition of anhydrous hydrogen fluo- 
ride to cyclopropane and propylene, at atmospheric pres - 
sure, was developed. A simplified method for the prepara- 
tion of these compounds is described. 

The base -catalyzed addition of alcohols to some fluo- 
rinated olefins is a continuation of work in progress at 
this Laboratory. The following new fluorinated ethers 
have been prepared: 1-ethoxy-1,1,2-trifluoroethane, 1- 
ethoxy -1,1-difluoro-2-bromoethane, 1-methoxy-1,1,2-tri- 
fluoro -2-iodoethane, and 1-ethoxy-1,1,2-trifluoro-2-bro- 
moethane. Hydrolysis of these ethers with 90 percent 
sulfuric acid gave the corresponding esters or acids. The 
physical properties and infrared spectra of the ethers and 
esters were determined. The mechanism of alcohol addi- 
tion is discussed. 154 pages. $2.05. 


FURTHER STUDIES ON SILA-ORGANIC 
POLYSULFIDES 


(L. C, Card No. Mic 58-1941) 


Quintin William Decker, Ph.D. 
The University of Buffalo, 1958 


The study of compounds containing the silicon atom 
bonded to specific sulfur groups through some type of car- 
bon linkage has only within the past ten years been aug- 
mented to any great extent. The preparations, properties 
and, recently, the reaction mechanisms of this type of si- 
lane are now being extensively investigated. 

In this investigation the trialkylsilylmethyl group was 
chosen as the basic silicon containing group. This basic 
unit formed the starting point for the introduction of vari- 
Ous groups containing sulfur into the molecule. 

Methyltrichlorosilane, as the starting material, was 
chlorinated in the vapor phase and under ultraviolet light 
to give a 65 percent yield of chloromethyltrichlorosilane. 
This compound was then reacted with the ethyl and propyl 
Grignard reagents to form the trialkylchloromethylsilanes. 
This reaction became progressively more difficult as the 
stepwise replacement of the three chlorine atoms bonded 
to the silicon atom proceeded, especially as the size of the 
alkyl group increased. 

The trialkylchloromethylsilanes were reacted with po- 
tassium hydrosulfide to give the trialkylsilylmethyl mer- 
captans in 60 percent yield. These mercaptans reacted 
with mercuric chloride to form solid, powdery derivatives. 

Trialkylchloromethylsilanes reacted with sodium sul- 
fide to yield bis-(trialkylsilylmethyl) sulfides in 70 percent 
yields. Mercuric iodide reacted with these sulfides to 
form yellow, needle-shaped, solid derivatives. These sul- 
fides also reacted with methyl iodide to form solid sila- 
sulfonium iodides. 

The trialkylsilylmethyl mercaptans were oxidized by 
iodine to the corresponding disulfides. The ultraviolet 
absorption spectra of these disulfides were recorded. 

Several bis-(1,3-methyl and substituted methyl) tetra- 





alkyldisiloxanes were prepared as by-products from the 
reaction of Grignard reagents with chloromethyltrichloro- 
silane, | 

The infrared spectra of all compounds were determined 
and summarized, 94 pages. $2.00. 


THE REACTION OF CYANOGEN WITH 
COMPOUNDS CONTAINING HYDROGEN MADE 
ACTIVE BY NEIGHBORING GROUPS 


(L. C. Card No. Mic 58-1943) 


Thomas Joseph Dolce, Ph.D. 
The University of Buffalo, 1958 


The ability of cyanogen to react with hydrogen contained 
in methylene groups which are made active by neighboring 
groups has been demonstrated in the past. Cyanogen will 
react with acetylacetone, ethyl acetoacetate and malonic 
ester to form mono-addition compounds and also pz>ducts 
in which two molecules of reagent add to one cyansgen 
molecule, 

In this study further reactions of this type were car- 
ried out. Several different activating groups were chosen 
to determine their effects on cyanogenation. 

The nitroalkanes are known to contain an active alpha 
hydrogen and both nitroethane and 1-nitropropane were 
successfully cyanogenated in IN NaOH forming mono- 
addition products. Nitromethane, 1-nitrobutane, and 2- 
nitropropane did not react, possibly due to decreased acid- 
ity in the case of the first two and steric hindrance in the 
last compound, 

Acetoacetanilide gave a mono-addition product showing 
the activity created by a carbonyl group contained in an 
amide, 

The cyano group also exhibited activating effects simi- 
lar to the carbonyl group. Ethyl cyanoacetate and malono- 
nitrile were successfully cyanogenated to give mono- 
addition products. Phenylacetonitrile and succinonitrile 
did not react showing that the phenyl and -CH2-CN groups 
are not sufficiently activating. Ethyl chloroacetate like- 
wise gave no reaction, 

Previously acetaldehyde had been reacted with cyanogen 
and it was found that reaction occurred through the enol 
form, not through an active methylene. Isobutraldehyde 
has no hydrogen on the alpha carbon in the enolform, In 
this investigation isobutyraldehyde and n-butyraldehyde 
were reacted with cyanogen through the enol -OH. Benzal- 
dehyde gave no cyanogenation product since it has no enol 
form. 

In compounds such as triphenylmethane only one active 
hydrogen remains. When this type of compound was cyan- 
ogenated, no reaction occurred. The compounds investi- 
gated were ethyl butylmalonate, 3-chloroacetylacetone, 
ethyl a -acetylacetoacetate, triphenylmethane, and 4-pyrid- 
yldiphenylmethane. The inability to react may have been 
due to steric hindrance. The mono-addition product from 
acetoacetanilide and from acetylacetone which likewise 
contain but one active hydrogen would not react with cyan- 
ogen, 58 pages. $2.00. 
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A STUDY OF THE KINETICS OF NEUTRALIZATION 
OF CYCLIC, BICYCLIC, AND ARYLALKYL 
NITRO COMPOUNDS 


(L. C. Card No. Mic 58-2064) 


Pat Wayne Keith Flanagan, Ph.D. 
The Ohio State University, 1957 


The kinetics and theories of reactivity of cyclic and 
bicyclic systems have received considerable attention dur - 
ing the past several years. The theories proposed are 
qualitative, and certain anomalies still exist; furthermore, 
the concepts have not been tested in reactions which in- 
volve mechanisms of widely differing types. 

Neutralization of acidic nitro compounds 


R2CHNO2 + B: +R2C=NOz + BH* 





provides a different type of reaction from those previously 
studied for investigating reactivities in cyclic and bicyclic 
systems. The second-order neutralization reaction can be 
followed conveniently by conductometric methods. More- 
over, the reaction is not complicated by rearrangement. 

In the present investigation, a study has been made of 
the rates of neutralization by hydroxide ion in dioxan- 
water (50:50 by vol.) at 0°, 10°, and 28° of a series (C4-Csz) 
of homologous nitrocycloalkanes and of bicyclic nitro com - 
pounds, Also studied were the primary isotope effect of 
deuterium in the neutralization of the 4-, 5-, and 6- 
membered nitrocycloa!kanes and the electrical require- 
ments of the neutralization reaction as manifested by the 
reactivities of a series of m- and p-substituted 1-phenyl- 
nitroethanes. 3 

The kinetic parameters that have been determined for 
neutralization of each nitro compound are listed in the 
following order: average rate constants at 0°, 10°, and 
28° (k2, 1./m.-min.), enthalpy of activation (AH!, kcal./ 
mole), and entropy of activation (AS, e.u.): nitrocyclobu- 
tane, 165, 383, 1550, 12.5, -10.6; nitrocyclopentane, 39.8, 
85.0, 325, 11.7, -16.4; nitrocyclohexane, 7.62, 18.4, 78.3, 
13.1, -14.5; nitrocycloheptane, 20.6, 46.2, 180, 12.1, 

-16.2; nitrocyclooctane, 16.0, 33.9, 130, 11.7, -18.1; 1-d- 
nitrocyclobutane, 19.5, 45.8, 210, 13.3, -11.9; 1-d-nitro- 
cyclopentane, 4.78, 11.2, 47.6, 12.8, -16.5; 1-d-nitrocyclo- 
hexane, 0.86, 2.29, 11.7, 14.6, -13.3; 4-nitrocyclohexene, 
21.4, 47.2, 203, 12.6, -14.3; endo-2-nitrobicyclo|2-2-1] 
heptane, 134, 289, 1010, 11.5, -14.7; exo-2-nitrobicyclo 
[2-2-1]heptane, 6.80, 15.7, 67.3, 12.8, -15.9; endo-5-nitro- 
bicyclo [ 2:2°1] -heptene-2, 210, 455, 1770, 11.9, -12.3; 
exo-5-nitrobicyclo[2-2°1]-heptene-2, 7.86, 17.8, 77.2, 12.7, 
-15.9; endo-5-nitrobicyclo[2°2°2 loctene-2, 50.6, 111, 399, 
11.6, -16.3; exo-5-nitrobicyclo[ 2-2-2] octene-2, 47.2, 104.8, 
391, 11.8, -15.7; 2-nitrobicyclo[2°2°2] octane, 37.9, 84.4, 
310, 11.7, -16.4. The reactions of the substituted 1-phenyl- 
nitroethanes with hydroxide ion were studied only at 0°. 
The average rate constants for neutralization at 0° are as 
follows: 1-phenylnitroethane, 92.8; 1-(p-tolyl)nitroethane, 
51.9, 1-(p-nitrophenyl)nitroethane, 4560; 1-(m-nitropheny]) 
nitroethane, 2110. 

The rates of neutralization of the Cs-C, nitrocycloal- 
kanes may be correlated with previous generalizations 
concerning steric effects in carbocyclic systems. Possible 
factors involved in the “anomalous” reactivity of nitrocy- 
clobutane are discussed, (The high reactivity of the 4- 
membered ring system is not confined to nitrocyclobutane. 
Preliminary experiments with 1,3-trans-diphenyl-2, 4- 





trans -dinitrocyclobutane indicate that this compound is 
neutralized much more rapidly than is nitrocyclobutane 
under comparable conditions.) 

The differences in reactivities of the exo and endo ni- 
trobicycloheptyl compounds are explained primarily on the 
basis of simple steric factors; a double bond in these sys- 
tems does not appear to participate in any non-classical 
manner. The differences in steric factors are expected to 
be minimal in the bicyclooctyl systems: the reactivities 
of the bicyclooctyl derivatives studied were nearly equal. 

A maximum isotope effect was found for neutralization 
of the 1-deuteronitrocycloalkanes; there was no difference 
in isotope effect as a function of ring size. 

The data for neutralization of substituted 1-phenylnitro- 
ethanes are not sufficient to show rigorously the applica- 
bility of the Hammett relationship. Three of the compounds 
fit a Hammett plot with an apparent value of P=1.80. The 
apparent value of o for the p-nitro group is 0.94. 

me 266 pages. $3.45. 





PART I, CLEAVAGE OF SOME ARYLTRI- 
METHYLSILANES BY MERCURIC ACETATE, 
PART II, ACID CATALYZED CLEAVAGE 
OF SOME META SUBSTITUTED 
ARYLTRIALKYLSILANES. 


(L. C, Card No, Mic 58-1786) 


Donald Irvin Hoke, Ph.D. 
Purdue University, 1958 


Major Professor: Dr. R. A. Benkeser 


Part I. Cleavage of Some Aryltrimethylsilanes by 
Mercuric Acetate. — The rate constants for the cleavage 
of trimethylphenylsilane, the isomeric trimethyltolylsil- 
anes, and the isomeric trimethylxylylsilanes by mercuric 
acetate were determined. The effect of substituent groups 
was additive except in the cases where three substituents 
were on adjacent positions. The data for trimethyl-m- 
tolylsilane and trimethyl-p-tolylsilane was correlated with 
the substitution data for toluene. The data for the cleavage 
of all of the above silanes was correlated with the data for 
the acid catalyzed cleavage of these same compounds. The 
steric requirements for the acid and mercuric acetate 
cleavages were found to be similar except in the cases 
where three substituents occupy adjacent positions. A lin- 
ear relationship was found in the comparison of the rela- 
tive reactivities as determined in the mercuric acetate 
cleavages with the substituent constant o. 

Part II. Acid Catalyzed Cleavage of Some Meta Substi- 
tuted Aryltrialkylsilanes. - The calculated and observed 
rate constants for the acid catalyzed cleavage of trimethyl- 
3,5-dimethoxyphenylsilane were found to differ by only 15%. 

The rate constants for some triethyl-m -alkylphenylsil- 
anes were determined, The meta alkyl groups were methyl, 
ethyl, isopropyl, and t-butyl. The rates of cleavage were 
found to increase inthe same order as the inductive effects, 
that is, H< Me < Et < i-Pr < t-Bu indicating that there was 
no steric or bulk effect operating in this series. The rate 
constants for the triethyl-m-alkylphenylsilanes. The steric 
requirements inthese two series were found to be similar 
for all substituents studied. 145 pages. $2.00. 
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THE REARRANGEMENT OF o-AROYLBENZOIC 
ACID TYPES IN ACID MEDIA 


(L..C. Card No. Mic 58-2079) 


Kryn George Ihrman, Ph.D. 
The Ohio State University, 1957 


A reinvestigation of the behavior of the nitro-2-(2- 
thenoyl)benzoic acids in acidic media has been made. Sev- 
eral errors in the literature have been found, The results 
of this work show that 3-nitro-2-(2-thenoyl)-benzoic acid 
rearranges to give 6-nitro-2-(2-thenoyl)-benzoic acid on 
treatment with sulfuric or polyphosphoric acid. Cycliza- 
tion of either acid yields 5-nitrothiophanthraquinone, which 
shows that 3-nitro-2-(2-thenoyl)benzoic acid rearranges 
to 6-nitro-2-(2-thenoyl)-benzoic acid prior to cyclization. 

It has further been found that both 4-nitro-2-(2- 
thenoyl)benzoic acid and 5-nitro-2-(2-thenoyl)benzoic acid 
give the same mixture of 6 and 7-nitrothiophanthraquinone 
on cyclization, Although no rearranged acid could be iso- 
lated, the formation of this mixture of quinones shows that 
part of each acid is rearranging to the other prior to cy- 
Clization, | 

A further investigation of the behavior of 2-(2-thenoy]) 
-1-naphthoic acid and 1-(2-thenoyl) -2-naphthoic acid has 
been made, It has been found that treatment of 1-(2- 
thenoy])-2-naphthoic acid with sulfuric acid at 60° for one 
hour yields 2-(2-thenoyl)-1-naphthoic acid. However, 
treatment of either acid with polyphosphoric acid at 120° 
gives a mixture of 5,6-benz -4,9-thiophanthraquinone and 
7,8-benz-4, 9-thiophanthraquinone, showing that at this 
temperature each acid rearranges, in part, to the other 
prior to cyclization. The quinone mixture was analyzed 
and found to contain about 60 per cent 5,6-benz-4,9-thio- 
phanthraquinone and 40 per cent 7,8-benz-4,9-thiophanthra- 
quinone. 

A general mechanism for the rearrangements of o- 
aroylbenzoic acids has been proposed, The mechanism 
involves the attack of an oxo-carbonium ion on the 1 posi- 
tion in the phenyl ring of the aroyl group, resulting in an 
intermediate in which one carbon atom of the phenyl ring 
is attached to two outside atoms at once. The bond to one 
of these two atoms then breaks, forming an oxo-carbonium 
ion of either the starting acid or of an isomeric acid in 
which the positions of the aroyl group and carboxyl group 
have been interchanged. 

The pseudo and normal methyl esters of 3,4,5, and 6- 
nitro-2-(2-thenoyl)benzoic acids have been prepared. The 
products of esterification of these acids formed by pouring 
their sulfuric acid solutions into methanol have been pre- 
pared and analyzed for their content of pseudo and normal 
ester. The ester mixtures were found to contain mostly 
pseudo ester in every case. The normal ester present 
was shown to be formed by isomerization of the pseudo 
ester. The amount of ester obtained indicates how much 
of the acid exists as a cyclic carbonium ion in sulfuric 
acid solution, 3-Nitro-2-(2-thenoyl)benzoic acid yielded 
10 per cent ester, 4-nitro-2-(2-thenoyl)benzoic acid 
yielded 65.5 per cent ester, 5-nitro-2-(2-thenoyl)benzoic 
acid yielded 56 per cent ester, and 6-nitro-2-(2-thenoyl)- 
benzoic acid yielded 47.5 per cent ester. 2-(2-Thenoy]l)- 
1-naphthoic acid yielded 94 per cent ester, and 1-(2- 
thenoyl)-2-naphthoic acid yielded 88 per cent ester. 

108 pages. $2.00 
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STRUCTURE AND CHEMISTRY OF PHOTO- 
DIMERS OF TRANS-BETA-NITROSTY RENE 


(L. C; Card No. Mic 58-2089) 


Donald Bruce Miller, Ph.D. 
The Ohio State University, 1957 





Solar irradiation of solid (trans -beta-) nitrostyrene 
yielded 1,trans -3-dinitro-cis -2,trans -4-diphenylcyclobu- 
tane, I (irradiation of nitrostyrene in solution gave cis- 
nitrostyrene). I readily equilibrated in hot ethanol to give 
a 50:53 mixture of I and 1,cis-3-dinitro-cis-2,trans-4- 
diphenylcyclobutane, II. I and II reacted rapidly with so- 
dium hydroxide and ethoxide to give mono-(not isolated) 
and dianionic (isolated as a crystalline hydrate, V) sodium 
salts which on reacidification yielded a 20:80 mixture of 
Iand II. I and II, upon reduction in acidic media, gave dif- 
ferent diamines which were isolated as their benzoyl, 
acetyl, and tosyl derivatives. The diamine from II on re- 
action with phosgene yielded a bicyclic ureylene Ci7HigN2O. 

Bromination of the monosodium salt of I and II yielded 
1-bromo-t:i.ans -1,trans -3-dinitro-cis -2,trans -4-diphenyl- 
cyclobutane, III, and 1-bromo-trans-1,cis-3-dinitro-cis - 
2,trans-4-diphenylcyclobutane, IV, in a 52:(not more than) - 
10 ratio. II and IV reacted with triethylamine to yield 1, 
3-dinitro-2,trans -4-diphenylcyclobutene, XIV, and 1,3- 
dinitro-2,cis-4-diphenylcyclobutene, XV. When III reacted 
with less than one equivalent of brucine, there were re- 
covered optically active II and IV. III and IV equilibrated 
in warm ethanol to give mixtures in which III was the 
major component, XIV and XV also equilibrated in ethanol 
to give solutions in which XIV was the major component, 
Heating XIV and XV in ethanol ruptured the cyclobutene 
ring to give an isomeric 1,3-dinitro-2,4-diphenyl-1,3- 
butadiene, XVI, which was insoluble in dilute base. A 
labile second isomeric dinitrodiphenylbutadiene, XVII, was 
isolated from the reaction of III with brucine. XIV and XV 
were titrated as dilute acids (pKa in 50 per cent ethanol, 
ca. 8.5) to give a neutralization equivalent in agreement 
with the calculated value. Reacidification of the red anion 
derived from XIV and XV yielded a 30:60 mixture of XIV 
and XV. Bromination of the anion gave a mixture of 3- 
bromo-1,trans-3-dinitro-2,cis-4-diphenylcyclobutene, XIX 
(8 per cent), 3-bromo-1, trans-3-dinitro-2,trans-4-diphenyl- 
cyclobutene, XVIII (61 per cent), and an isomeric 1-bromo- 
1,3-dinitro-2,4-diphenyl-1,3-butadiene, XX (8 per cent). 
XVIII and XIX were interconvertible in the presence of 
triethylamine. Both XVIII and XIX on heating in ethanol 
gave a mixture of XX and a second isomeric bromodinitro- 
diphenylbutadiene XXI, XXI and XX were interconverted 
when heated in ethanol. Bromination of V gave isomeric 
1,3-dibromo-1,3-dinitro-2,4-diphenylcyclobutanes, VI 
(72 per cent) and Vib (less than 2 per cent). VI and VIb 
reacted rapidly with pyridine to yield XVIII and XIX. The 
compounds obtained upon chlorination and iodination of V 
were analogous to those obtained by bromination, 

| 101 pages. $2.00. 

















The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





CHEMISTRY 





A QUANTITATIVE TREATMENT FOR 
AROMATIC SUBSTITUTION AND 
ELECTROPHILIC REACTIONS OF 

AROMATIC DERIVATIVES 


(Publication No. 21,305) 


Yoshiyuki Okamoto, Ph.D. 
Purdue University, 1957 


Major Professor: Herbert C, Brown 


a- and B-Naphthyldimethylcarbinyl chlorides and a-. 
and B-naphthylmonomethylcarbinyl chlorides were synthe- 
sized and their rates of solvolysis in 80% and 90% aqueous 
acetone were determined, The rate of solvolysis of B- 
naphthyldimethylcarbinyl chloride in 90% acetone at 25° is 
faster than that of phenyldimethylcarbinyl chloride by a 
factor of 4.0. The increase is attributed to the greater 
capacity of the naphthyl system to accommodate an elec- 
tron deficiency. The same effect is observed in 6-naph- 
thylmonomethylcarbinyl chloride which undergoes solvoly- 
sis in 80% acetone at a rate 9.0 times greater than that of 
the corresponding phenyl derivative. No significant differ - 
ence in rates is observed in the solvolysis of a- and £- 
naphthyldimethylcarbinyl chlorides. It is concluded that 
steric inhibition of resonance due to the peri position must 
be reducing the expected greater capacity of the a-naphthyl 
system to stabilize the electron deficient transition state. 
In the case of the secondary derivatives, a- and B-naph- 
thylmonomethylcarbinyl chlorides, the steric effect is less 
and the expected enhancement in rate of the a-naphthyl 
over the £-naphthyl derivative (k®/kP = 2.5) is observed. 

The twelve o-, m- and p-monohalophenyldimethylcar - 
binyl chlorides were synthesized and their rates of solvoly- 
sis in 90% aqueous acetone (by volume) determined at sev- 
eral temperatures, Within each of the three isomeric 
series, the observed ofder of reactivity is F > Cl> Br < I. 
The observed magnitudes of the rate constants together 
with the observed reactivity orders can be rationalized in 
terms of the inductive effect, resonance and steric inhibi- 
tion of resonance. Thus in the meta series it appears that 
the inductive effect is dominant, with a minor resonance 
contribution which increases the electron density at the 
ortho positions, whence it is relayed to the electron defi- 
cient reaction center by induction. In the para position, 
both induction and resonance appear to be of nearly equal 
(but opposite) effect. The lower rates exhibited by the 
ortho halogen substituents are attributed to an increased 
inductive effect and a reduced resonance effect, the latter 
arising from a partial resonance inhibition due to the con- 
flicting steric requirements of the ortho substituents and 
the coplanar dimethylcarbinyl group of the incipient car- 
bonium ions. 

o-, m-, and p-Methoxyphenyl and m- and p-nitrophenyl- 
dimethylcarbinyl chlorides were solvolyzed in aqueous 
acetone and the rate data extrapolated to give the rate con- 
stants in 90 vol. % acetone at 25°, The m-methoxy deriva- 
tive reacts at a rate 0.6 that of the parent compound, but 
the para derivative at a rate 3360 that of the unsubstituted 
derivative. The enormous rate increase is a measure of 
the powerful resonance contribution of the para methoxy 
group. On the other hand, m- and p-nitro groups reduce 
the rate over the parent phenyl derivative by factors of 
1150 and 3900, respectively. The ratio of the rate con- 
stants for p-methoxy and p-nitrophenyldimethylcarbiny] 








chlorides is 10’, indicating the high sensitivity of this elec- 
trophilic reaction to the electronic contributions by the 
substituents. 

A plot of the logarithms of the rate constants for the 
solvolysis of the meta and para substituted phenyldimethyl- 
carbinyl chlorides against the Hammett o constants re- 
veals an excellent correlation in the case of the meta de- 
rivatives, but serious deviations for the para substituents. 
The deviations are in the direction to be anticipated for 
important resonance interactions between the para substit- 
uent and the electron deficient center of the incipient car- 
bonium ion in the transition state. The meta derivatives 
are used to establish P for the reaction (-4.620). A new 
set of o* constants for the para substituents are then cal- 
culated from this P value and the observed solvolysis rates. 
The available data on the rates of the nitration of mono- 
substituted aromatics, the bromination of aromatics, the 
brominolysis of arylboronic acids, and the protonolysis of 
aryltrimethylsilanes exhibit important derivations using 
the Hammett o values, but they give good agreement with 
the 0+ values. It is proposed that the o0* values may pro- 
vide a quantitative basis for the treatment of directive ef- 
fects in aromatic substitution. 

Electrophilic reactions do not obey the usual Hammett 
treatment, presumably because of resonance interactions 
of the para substituents with the electron deficient center 
of the transition states. The utility of the o* constants, 
recently developed for aromatic substitution, was examined, 
Excellent agreement between the calculated and observed 
rates was observed for the nineteen electrophilic reactions 
for which quantitative rate data are available. A statisti- 
cal analysis of the results indicates that the measure of 
agreement is as good as that realized by the usual Ham- 
mett treatment in reactions where it has been considered 
applicable. These o* values should have considerable 
utility in correlating both the nuclear and the side-chain 
electrophilic reactions of aromatic systems. 

235 pages. $3.05. Mic 58-4962 


RING SIZE AND REACTIVITY OF CYCLIC 
OLEFINS: COMPLEXATION WITH AQUEOUS 
SILVER ION AND WITH MOLECULAR IODINE 


(L. C. Card No. Mic 58-1526) 


Jerome Robert Olechowski, Ph.D. 
Louisiana State University, 1958 


Supervisor: Dr. James G, Traynham 


The effect of ring size on the reactivity of cyclic ole- 
fins was investigated through study of the olefin complexes 
with aqueous silver ion and with molecular iodine. The 
close resemblance between structures postulated for pi- 
complexes derived from olefins and for the transition 
states or intermediates in addition reactions suggested 
that studies of the complexes may be helpful in understand- 
ing the details of the addition reaction. 

The olefins selected for use as donor species were 
cycloalkenes (ring sizes Cs through Cs), methylenecyclo- 
alkanes (ring sizes C4 through C,), bicycloheptene, bicy- 
clodctene and bicycloheptadiene. 

The silver ion complexes were studied by distributicn 
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of olefin between carbon tetrachloride and aqueous silver 
nitrate and formation constants and thermodynamic func- 
tions for the reaction 


: + + 
Olefin(cci,) + Ag (H20) = Complex (1,0) 


were evaluated for each olefin studied. It was found that 
the formation constants for the silver ion complexes of the 
cycloalkenes and bicycloalkenes are in the same order as 
the estimated relative strains in the olefins. The order 
observed was Cs > C, > Cg > Cg and bicyclo[2-2-1]-heptene 
> bicyclo[2-2-2]octene. At 25° the ratio of the largest 
(bicyclo[2-2-1]heptene) and smallest (cis-cyclooctene) for- 
mation constants among these compounds is 55:1. Small 
variations in the entropy of reaction were found, although 
the enthalpy factor appears to reflect the predominant 
effect. 

The formation constants for the silver ion complexes 
of the methylenecycloalkanes show less dependence on 
ring size, The order observed was C4> C7 > Cs > Cg. 
The ratio of the largest and the smallest formation con- 
stants in this series was 1-5:1. The AH° terms are less 
favorable in this series than those of the more extensively 
complexed cycloalkenes, but the AS° terms are signifi- 
cantly more favorable by approximately 10 entropy units. 

Bicycloheptadiene was found to form predominantely or 
exclusively a 1:1 complex with aqueous silver ion, in con- 
trast with other dienes which are found to form both 1:1 
and 1:2 complexes. There was no apparent change in K eq. 
with changes in silver nitrate concentration, which is in- 
dicative of the absence of any 1:2 complex. Analysis of a 
solid complex of bicycloheptadiene-silver nitrate formed 
in the absence of solvent also indicated formation of a 1:1 
complex. 

Formation constants and thermodynamic functions for 


the interaction of two series of cycloolefins with iodine in 
2,2,4-trimethylpentane were determined by spectrophoto- 
metric methods. 

The formation constants for the olefin-iodine com- 
plexes exhibit less dependence upon ring size than do 
those for the silver-cycloalkene complexes, The orders 
of formation constants are 


Cycloalkenes: Cg > C7 > Cs > Cg 
Methylenecycloalkanes: Cg > Ca > C7 > Cs 


The small differences which do occur among the for- 
mation constants for the iodine complexes with the cyclo- 
alkenes are in the opposite order to those for the silver - 
ion complexes. The lack of parallel trends among the 
silver ion complexes and the iodine complexes implied 
that there is the possibility of a subtle difference in struc- 
ture of the two types of complexes studied. 

103 pages. $2.00. 





AN INVESTIGATION OF SOME 
SEVEN-MEMBERED HETEROCYCLIC 
COMPOUNDS CONTAINING NITROGEN 


(L. C. Card No. Mic 58-1445) 


Donald Eugene Overbeek, Ph.D. 
University of Michigan, 1957 


The synthesis of azepine or a derivative thereof has 
been the subject of rather intensive study during recent 
years. As a portion of continued attempts to synthesize 
this nucleus, a study was made of several seven-membered 
heterocyclic compounds containing one nitrogen atom. 

The first portion of the work was the synthesis and de- 
hydration of N-methyl-4-hydroxyhexamethylenimine, 4- 
Methoxycyclohexanone and 4-benzoyloxycyclohexanone 
were treated with hydrazoic acid in concentrated hydro- 
chloric acid to give 7-methoxy-€-caprolactam and 7- 
benzoyloxy - €-caprolactam, respectively. The lactams 
were reduced with lithium aluminum hydride in tetrahydro- 
furan to obtain 4-methoxyhexamethylenimine and 4- 
hydroxyhexamethylenimine, which were both methylated by 
means of the Leuckart reaction to give N-methyl-4-meth- 
oxyhexamethylenimine and N-methyl-4-hydroxyhexamethyl- 
enimine, respectively. N-Methyl-4-methoxyhexamethyl- 
enimine underwent ether cleavage in boiling 48% hydro- 
bromic acid to give N-methyl-4-hydroxyhexamethyleni- 
mine. The hydroxy derivative was subjected to a variety 
of dehydrating conditions in an effort to obtain a tetrahy- 
droazepine structure, but only traces of product could be 
obtained. When this dehydration product was hydrogenated, 
it reacted quantitatively with one molar equivalent of hy- 
drogen, to give N-methylhexamethylenimine, identical to 
an authentic sample. However, the position of the double 
bond of the dehydration product was not determined. 

The second portion of the work was the attempt to de- 
velop a synthetic route to difunctionally substituted hexa- 
methylenimine from the bicyclic system, 8-oxa-3-azabicy- 
clo(3,2,1) octane. Methyl 2-furoate was chloromethylated 
to give methyl 5-chloromethyl-2-furoate, which was hy- 
drolyzed with calcium carbonate in water to methyl 5- 
hydroxymethyl-2-furoate. Hydrogenation over Raney 
nickel and reduction with lithium aluminum hydride af- 
forded 2,5-bis(hydroxymethyl) tetrahydrofuran in excellent 
yields. The di-p-toluenesulfonate of the dialcohol reacted 
with ethylamine to give N-ethyl-8-oxa-3-azabicyclo(3,2,1)- 
octane, Attempts to cleave the oxygen bridge of the bicy- 
clic system under a variety of conditions were unsuccess- 
ful. 

The third portion of the work, directed toward the syn- 
thesis of 5(H)-dibenz(b,f)azepine derivatives, included a 
variety of reactions. No reaction was observed when the 
acyloin condensation was attempted with ethyl-N-methyl- 
diphenylamine -2,2'-dicarboxylate, prepared by esterifica- 
tion and methylation of the known diphenylamine-2,2'- 
dicarboxylic acid. The syntheses of N-phenyl-o-amino- 
benzyl alcohol and N-methyl-N-phenyl-o-aminobenzyl 
alcohol were accomplished, but efforts to utilize these 
compounds as precursors of N-methyl-N-phenyl-o- 
aminophenylacetic acid and from thence to 5(H) -dibenz - 
(b,f) azepine derivatives were unsuccessful, The attempt 
to synthesize N-methyl-N-phenyl-o-amino -phenylacetic 
acid directly from ethyl o-iodophenylacetate and N-methyl- 
aniline was unsuccessful, No reaction was observed be- 
tween N-methylacridone and diazomethane. 
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New compounds reported are: 7 -hydroxy-€-caprolac- 
tam, Y-methoxy- €-caprolactam, Y-benzoyloxy- €-capro- 
lactam, 4-hydroxyhexamethylenimine, N-methyl-4-meth- 
oxyhexamethylenimine, N-methyl-4-hydroxyhexamethyl- 
enimine, N-ethyl-8-oxa-3-azabicyclo(3.2.1) octane, ethyl 
N-methyldiphenylamine-2,2'-dicarboxylate, N-phenyl-o- 
aminobenzyl alcohol, and N-methyl-N-phenyl-o-amino- 
benzyl alcohol. 97 pages. $2.00. . 


FACTORS INFLUENCING THE REACTION OF 
TRIPHENYLMETHYL WITH AROMATIC NUCLEI. 
THE CLEAVAGE OF SOME TRIMETHYLSILYLBI- 

PHENYLS IN ACID MEDIA. 


(L. C. Card No. Mic 58-1813) 


William Schroeder, Ph.D. 
Purdue University, 1958 


Major Professor: Dr. Robert A. Benkeser 


The Wieland reaction, which involves the attack of a 
triphenylmethyl radical on aromatic substrates in the 
presence of benzoyl peroxide, has been studied in detail. 
Isomer distributions and relative reactivities have been 
determined for anisole, chlorobenzene, methylbenzoate and 
benzotrifluoride, by a C** isotope dilution procedure. Ni- 
trobenzene failed to react in this system. The order of 
activity observed (@OCH; > GCl > GH > GCO.2CHs; >@CFs> 
QNOz) indicates the electrophilic nature of the triphenyl- 
methyl radical. 

An earlier report (G.S. Hammond and A, Raave, J. Am. 
Chem. Soc. 73, 1891 (1951).) that nitrobenzene is reduced 
by triphenylmethyl to form azobenzene and triphenylcar - 
binol, is shown to be in error. 

The self condensation of triphenylcarbinol in acid media 
has been shown to lead to a mixture of products from which 
triphenylmethane, 9-phenylfluorene and another higher 
molecular weight hydrocarbon have been obtained. A 
mechanism is proposed which accounts for these findings. 

Electrical Effects in the Biphenyl Series. — Quantitative 
evidence for the operation of a conjugative effect between 
the rings of biphenyl during electrophilic substitution has 
been provided by a study of the acid catalyzed cleavage of 
some trimethylsilylbiphenyls. A comparison of the Ham - 
mett p values for this series and the benzene series, show 
a considerable damping effect attributable to the presence 
of the additional benzene ring. 185 pages. $2.45. 





THE SYNTHESIS OF SOME DERIVATIVES 
OF AMINOMALONIC ESTER 


(L. C. Card No. Mic 58-1872) 
B, Vithal Shetty, Ph.D. 
University of Pennsylvania, 1958 
Supervisor: Dr. Allan R. Day 


The purpose of this work was the preparation of com- 
pounds which might help to elucidate the relationship be- 





tween structure and pharmacological activity in the field 
of B-phenethylamines. The following series of compounds 
were prepared as potential sympathomimetic amines, cen- 
tral nervous stimulants and heart muscle stimulants based 
on N-Methyl-w-phenyl -t-butylamine or mephentermine, a 
known sympathomimetic amine and cardiac stimulant. 

The general route followed for the preparation of these 
compounds is as follows: Malonic ester was converted to 
its formylamino derivative and the sodium salt of it was 
changed to a benzyl formylamino malonic ester by using 
benzyl chloride or ring substituted benzyl chlorides in 
which the substituents were methyl, methoxy, chloro or 
amino groups. The conditions used were varied according 
to the substituent. The benzyl formylamino malonic ester 
and the analogous compounds were reduced with a slurry 
of lithium aluminum hydride in anhydrous ether to a N- 
Methyl-w -phenyl-w,w-dihydroxy-t-butylamine. 

In an attempt to replace the hydroxyl groups by chlo- 
rine, treatment of the products of the reaction, just de- 
scribed, by thionyl chloride led to a group of cyclic meth- 
ylaminosulfites which were isolated as their hydrochlorides. 
The preparation of the analogous cyclic carbonates using 
phosgene was less generally successful, although it may be 
that by more vigorous conditions or longer reaction time, 
it might be possible to prepare these analogs. The reac- 
tion with phosgene gave the expected cyclic carbonate in 
only one case, 

A general procedure was found for the preparation of a 
group of di-nicotinate esters of the benzyl methylamino 
diols. In the exploration of other ways to arrive at the 
desired diols, a study of the Gabriel synthesis of amines 
was made, This method employs a substituted phthalimide 
which is then hydrolysed to give a primary amine. Sub- 
stitution of the phthalimide was readily accomplished, but 
hydrolysis of the substituted product proved to be very 
difficult, so this approach was abandoned. The phthali- 
mide, however, was reduced by lithium aluminum hydride 
to give a complex substituted aminediol. By refluxing with 
hydrobromic acid, N-Benzamido-w-phenyl -w,w-dihydroxy- 
t-butylamine was hydrolysed to w-Phenyl-w,w-dihydroxy- 
t-butylamine hydrobromide. N-Methyl-w -p-anisyl-w,w~ 
dihydroxy-t-butylamine was demethylated with hydrobro- 
mic acid to N-Methyl-w-p-hydroxyphenyl-w ,w -dihydroxy - 
t-butylamine., | 

These reactions accomplished the successful employ- 
ment of lithium aluminum hydride for the reduction of 
three groups at once: the two carbethoxy groups were re- 
duced to primary alcohols, and the formylamino group 
was reduced to the methylamino group. This avoided the 
necessity of monomethylation which can be quite expen- 
sive in terms of time and loss of product. The reaction 
of thionyl chloride with aminediol hydrochloride for the 
formation of a group of cyclic methylaminosulfite was 
found to be a general one. Also, the reaction of nicotinic 
anhydride with an aminediol hydrochloride for the forma- 
tion of a di-nicotinate ester mono-hydrochloride was 
found to be a general procedure. 

These preliminary investigations can be extended to 
make more derivatives and analogs if these compounds 
are found to be useful. 142 pages. $2.00. 
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SOME CONDENSATIONS AND CYCLIZATIONS 
INVOLVING DIPHENY LMETHANE, 
BENZHYDRYLMETHYL ETHER, 
3-PHENYLPHTHALIDE, AND 
PHENYLACETIC ACID. 


(L. C, Card No. Mic 58-872) 


Marvin Theodore Tetenbaum, Ph.D. 
Duke University, 1958 


Supervisor: Charles R. Hauser 


Potassium diphenylmethide, prepared from diphenyl- 
methane and potassium amide, was condensed through con- 
jugate addition with ethyl cinnamate, and the resulting 
ester was cyclized by means of polyphosphoric acid to 
form a cyclic ketone. Potassium diphenylmethide also un- 
derwent conjugate addition with benzalacetophenone and 
a-phenylcinnamonitrile, but these products failed to be 
cyclized by polyphosphoric acid. Potassium diphenyl- 
methide underwent with ethoxymethylenemalonic ester 
conjugate addition accompanied by elimination to form an 
ester that yielded an aromatic product on cyclization. Cer- 
tain other reactions of diphenylmethane and some related 
condensations were also carried out. 

The a-hydrogen of benzhydrylmethyl ether was metala- 
ted by means of potassium amide, and the resulting potas- 
sium derivative then condensed with benzyl chloride and 
ethyl cinnamate. The product from the latter condensation 
was cyclized by means of polyphosphoric acid to form a 
methoxytetralone which was subsequently aromatized by 
means of hydrogen fluoride to give a naphthol. Some other 
reactions were also effected. 

3-Phenylphthalide was metalated at its 3-hydrogen by 
means of an alkali amide in liquid ammonia, and the re- 
sulting alkali derivative was employed in several types of 
carbon-carbon condensations in this medium or in ether. 
These condensations included carbonation, benzylation, 
benzoylation, and conjugate addition. The structure of the 
acid obtained on carbonation was established by the Hof- 
mann rearrangement of the corresponding acid amide. 

The ketone produced on benzoylation was cleaved by means 
of potassium hydroxide solution. 

The conjugate additions of phenylacetic acid to benzal- 
acetophenone and ethyl cinnamate were effected by means 
of two equivalents of sodium amide, the di-sodium salt 
being the reactive intermediate. The latter reaction pro- 
duced the corresponding di-acid instead of the expected 
mono-acid-ester. Similarly the di-sodium salt of phenyl- 
acetamide gave the corresponding amide-acid instead of 
the mono-amide-ester. However, the mono-sodium salt 
of ethyl phenylacetate formed with ethyl cinnamate the 
corresponding di-ester. Mechanisms are considered. 

106 pages. $2.00. 





THE KINETICS AND MECHANISM OF THE 
REACTION OF DICOBALT OCTACARBONYL 
WITH SOME ACETYLENIC COMPOUNDS 


(L. C. Card No. Mic 58-2039) 


Michael Robert Tirpak, Ph.D. 
University of Pittsburgh, 1958 


Dicobalt octacarbonyl in hydrocarbon solvent usually 
reacts quantitatively with an alkyne at room temperature 
and atmospheric pressure, In this reaction, one mole of 
dicobalt octacarbonyl reacts with one mole of alkyne to 
produce one mole of an acetylenic dicobalt hexacarbonyl 
and two moles of carbon monoxide, 

The rates of reaction of various acetylenic compounds 
with dicobalt octacarbonyl have been studied by determin- 
ing the rate of evolution of carbon monoxide. In the kinetic 
treatment of the data obtained from the reaction of dicobalt 
octacarbonyl with hexyne-1 and with hexyne-2, the simplest 
mechanism that was found to be consistent with the experi- 
mental data is that given below: 


ae: nee 
A | ie Ba 


S+2 a 


Ai + P 


popes | een ee 


A, = dicobalt octacarbonyl 

B, = reactive form of dicobalt octacarbonyl 
X =acetylenic compound 

A, = acetylenic dicobalt heptacarbonyl 

Az = acetylenic dicobalt hexacarbonyl 

P =carbon monoxide 

ki, k.,, Kz, Ks = rate constants. 


The reactive form of dicobalt octacarbonyl (B,) might re- 
sult from the homolytic cleavage of the metal-metal cobalt 
bond in. A,. The intermediate A, could be formed by the 
alkyne displacing one of the bridge carbonyls in A,. This 
mechanism, with the steady state approximation for B,, 
led to the following values for the rate constants: 


hexyne-1 k, = 1.1 x 107" sec. *, (k-, + ki)/k2 = 3.6 x 10° 


moles liter’ ,. 
ks = 8x10 ° sec. * 
hexyne-2 k, = 1.1.x 10° sec.*, (K_, + ki)/k2 = 5.4 x 10° 
moles liter’, 
ks; = 5x 107° sec.’ 


Most of the observed relative reactivities of various 
acetylenes (acids, alcohols, esters, ethers, halides, and 
hydrocarbons) can not be interpreted on the basis of elec- 
tronic (inductive and mesomeric) effects inherent in the 
groups attached to the triple bond, However, when groups 
that are normally considered to be electron-withdrawing 
groups (carboxy, carbmethoxy, and methylol) are situated 
in an alpha-carbon position, they seem to enhance the re- 
activity at the acetylenic linkage. In some cases, steric 
factors present in the groups attached to the triple bond 
appear to cause a decrease in reactivity of that acetylene. 
This might result from the steric requirements encoun- 
tered in the formation of the acetylenic dicobalt heptacar- 
bonyl intermediate. 
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Certain propargyl-type halides show an anomalous be- 
havior by producing a black precipitate and evolving an 
excess of carbon monoxide. The excess carbon monoxide 
has been attributed to a possible coupling reaction of these 
propargyl-type halides in the presence of dicobalt octacar- 
bonyl. The diacetylene produced in the coupling reaction 


can undergo the normal reaction with dicobalt octacarbonyl. 


Hence, the carbon monoxide produced by both of these re- 
actions would result in the evolution of excess carbon 
monoxide, 118 pages. $2.00. 


A KINETIC STUDY OF THE HYDRAZINOLYSIS 
OF METHYL ACETATE AND ¥Y-VALEROLACTONE 


(L. C. Card No. Mic 58-1875) 


Robert Norman Washburne, Ph.D. 
University of Pennsylvania, 1958 


Supervisors: Dr. Allan R. Day and Dr. John G, Miller 


The reaction of hydrazine and methyl acetate and of 
hydrazine and‘?-valerolactone was studied under the influ- 
ence of methyl alcohol as a facilitating solvent. These re- 
actions were conducted using benzene as a diluent. 

Due to the incompatibility of the methyl acetate reac- 
tion system, a minimum of 5M methanol was required for 
homogeneity. Initially, this study was undertaken utilizing 
the dilatometric method, which was applicable when hydra- 
zine was present in twice the amount necessary for stoi- 
chiometric reaction with methyl acetate. Under these con- 
ditions, the reaction was second-order. When the reactants 
were present in a ratio of one to one, or when the ester 
was present in excess of hydrazine, the kinetics of the re- 
action became complex, and the dilatometric method be- 
came inapplicable. As a result, the titration method of 
reaction study had to be utilized. In this way, it was dis- 
covered that the complex kinetics were third-order, de- 
pendent upon the concentration of methyl acetate and the 
square of the concentration of hydrazine. The rate of re- 
action was also observed to slow down as the ratio of ester 
to hydrazine became larger. 

The observed reactant dependency is best explained by 
the formation of an association compound between hydra- 
zine and relatively acidic methanol, similar in nature to 
hydrazine hydrate. The positive charge on this compound 
greatly polarizes the carbonyl bond of the ester by attrac- 
tion of the electrons on the oxygen atom. Addition of neu- 
tral hydrazine to the carbon atom of the carbonyl group 
is thus:facilitated. The observed second-order kinetics 
when hydrazine is present in excess is thought to be 
pseudo-second-order. The rate of reaction is thought fo 
be very sensitive to changes of the reactant ratio. That 
the observed phenomenon is general is doubted; the acid 
character of methanol is believed to be responsible. 

The hydrazine-¥Y-valerolactone system was found to 
become complex at reactant ratios similar to those in the 
methyl acetate system. A minimum of 7M methanol was 
necessary to effect homogeneity of these mixtures. The 
titration method was inapplicable to this system because 
of hydrolysis of the lactone in acid; thus, no quantitative 
data could be obtained concerning the complex kinetics. It 
can be said qualitatively that the behavior of the 





Y-valerolactone system was similar to the methyl 
acetate system. 68 pages. $2.00. 


POLAROGRAPHIC STUDIES OF POLYNUCLEAR 
HYDROCARBONS IN ANHYDROUS 
DIMETHY LFORMAMIDE 


(L. C. Card No. Mic 58-1632) 


Daniel Wearring, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Stanley Wawzonek 


The hydrocarbons studied gave well defined waves when 
reduced polarographically in anhydrous dimethylformamide 
containing 0.155M tetra-n-butylammonium iodide. Diphenyl- 
acetylene and o-terphenyl gave two one-electron waves 
whereas naphthalene, phenanthrene, biphenyl and m- 
terphenyl gave only a single one-electron wave. 

The compounds showing two waves are reduced step- 
wise. Large scale electrolysis of cis-stilbene and diphenyl- 
acetylene gave chemical evidence for the existence of both 
intermediate anion-free radicals and dianions; the forma- 
tion of 1,2,3,4-tetraphenylbutane showed the existence of 
intermediate anion-free radicals, and the formation of 
bibenzyl was evidence for the presence of dianions. The 
isolation of meso-diphenylsuccinic acid as products from 
the electrolyses of the hydrocarbons in the presence of 
carbon dioxide gave additional evidence for the presence 
of dianions. 

The compounds showing a single one-electron wave 
form anion-free radicals which are stable to further re- 
duction and react only slowly with solvent. The addition of 
water to a solution of naphthalene in dimethylformamide 
increased the availability of protons but had no effect on 
the half wave potential; however the height of the wave in- 
creased to approximately double its size in the presence 
of 33.3 volume per cent of water. Although approximately 
ninety per cent of the hydrocarbon was recovered un- 
changed the appearance of a green color during the elec- 
trolysis of naphthalene suggested the presence of anion- 
free radicals; the existence of the dianion was shown 
through the formation of 1,4-dicarboxy -1,4-dihydronaphtha - 
lene when the electrolysis of the hydrocarbon was carried 
out in the presence of carbon dioxide. 9,10,9,10-Tetrahy - 
dro-9,9-biphenanthrene was formed through the electroly- 
sis of phenanthrene; meso-9,10-dicarboxy-9,10-dihydro- 
phenanthrene was formed when the electrolysis was 
performed in the presence of carbon dioxide. 

65 pages. $2.00. 
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SYNTHESES IN THE 1,6-NAPHTHYRIDINE SERIES 
(Publication No. 22,975) 


Lester Weintraub, Ph.D. 
New York University, 1954 


Adviser: S. Carlton Dickerman 


A synthesis of the hitherto unknown 1,6-naphthyridine 
is described, 

The synthesis leading to 1,6-naphthyridine was initiated 
with 1-acetyl-3-ethoxycarbonyl-4-piperidone. This com- 
pound was treated with concentrated ammonium hydroxide 
in the cold for twenty-four hours to give l-acetyl-3- 
ethoxycarbonyl-4-iminopiperidine. 

1-Acetyl-3-ethoxycarbonyl-4-iminopiperidine was con- 
densed with ethyl malonate in the presence of sodium 
ethoxide and absolute ethanol as solvent. The reaction 
was run in a sealed tube at 170° C. for five hours. Work- 
ing up the reaction mixture by the usual methods afforded 
6 -acetyl-3-ethoxycarbonyl-2,4-dihydroxy-5,6,7,8-tetra- 
hydro-1,6-naphthyridine in good yield. 

6 -Acetyl-3-ethoxycarbonyl-2,4-dihydroxy-5,6,7,8- 
tetrahydro-1,6-naphthyridine was converted to two other 
compounds by treatment with hydrochloric acid, If twenty 
percent acid was used at a temperature of 130° C. for 
three hours, both amide and ester groups were hydrolyzed 
and the acid so produced decarboxylated to yield 2,4- 
dihydroxy-5,6,7,8-tetrahydro-1,6-naphthyridine. Under 
milder conditions, fifteen percent acid at 120° C. for one 
hour, the amide linkage was retained and 6-acetyl-2,4- 
dihydroxy -5,6,7,8-tetrahydro-1,6-naphthyridine was iso- 
lated in good yield. A 4,6-diacetyl and a 6-benzoyl deriv- 
ative were prepared from 2,4-dihydroxy-5,6,7,8-tetra- 
hydro-1,6-naphthyridine. 

The next step in the synthesis was to convert the oxy- 
gen atoms in the latter two compounds to sulfur atoms by 
the use of phosphorus pentasulfide. This was accomplished 
by refluxing 2,4-dihydroxy-5,6,7,8-tetrahydro-1,6-naph- 
thyridine and 6-acetyl-2,4-dihydroxy-5,6,7,8-tetrahydro-l, 
6-naphthyridine individually with phosphorus pentasulfide 
in anhydrous pyridine for two hours. The products ob- 
tained from these reactions are 1,6-naphthyridine -2,4- 
dithiol and 6 -thioacetyl-5,6-dihydro-1,6-naphthyridine -2, 
4-dithiol. Dehydrogenation was shown to have occurred 
in the above reactions by analyses, properties, and ultra- 
violet absorption spectra, This is probably due to the 
presence of sulfur in the phospentasulfide. These com- 
pounds had to be purified by repeated precipitation from 
basic solution by addition of acid because of their insolu- 
bility in all solvents. 

The final step in the synthesis involved a desulfuriza- 
tion reaction. This was accomplished by vigorously re- 
fluxing 1,6-naphthyridine-2,4-dithiol and 6 -thioacetyl-5,6- 
dihydro-1,6-naphthyridine -2,4-dithiol with Raney nickel 
in water for two hours giving, respectively, 1,6-naphthy- 
ridine, and 6-ethyl-5,6-dihydro-1,6-naphthyridine. These 
compounds were isolated as picrates since they are prone 
to oxidation and therefore difficult to isolate as the free 
bases. 1,6-Naphthyridine formed a monopicrate while 6- 
ethyl-5,6-dihydro-1,6-naphthyridine formed a dipicrate. 

Many of the derivatives of 1,6-naphthyridine reported 
in this research were isolated either as mono or dihy- 
drates. 

The ultraviolet absorption spectra of 2,4-dihydroxy-5, 





6,7,8-tetrahydro-1,6-naphthyridine, 6-ethyl-5,6-dihydro-1, 
6-naphthyridine, and 1,6-naphthyridine were also deter - 
mined, 65 pages. $2.00. Mic 58-4963 


I, SYNTHESIS OF INDOLE BY CATALYTIC 
REDUCTION OF o-NITROMANDELONITRILE 
BENZOATE, II. CATALYTIC REDUCTION OF 
1-(a- CARBETHOXY-8-INDOLE)-2-NITROBUTANE., 


(L. C. Card No. Mic 58-1748) 


Ernest Grant White, Ph.D. 
University of Dlinois, 1958 


I, Synthesis of Indole by Catalytic Reduction of o- 
Nitromandelonitrile Benzoate: 

Recently a method has been developed for preparing 
indoles by the catalytic reduction of o-nitrobenzyl cyanides. 
Either palladium on carbon’’* or Raney nickel® can be used 
as the catalyst. 

It was of interest to determine whether some derivative 
of o-nitromandelonitrile could be reduced catalytically to 
indole, o-Nitromandelonitrile benzoate, which is readily 
obtainable from o-nitrobenzaldehyde, has been reduced 
catalytically in ether solution in the presence of triethyl- 
amine and anhydrous magnesium sulfate. Palladium on 
carbon was used as the catalyst. The tertiary amine was 
included in the reaction mixture for the purpose of neutral- 
izing the benzoic acid formed, while the desiccant was in- 
cluded to absorb the water produced in the reduction of the 
nitro group. Indole was produced in 60% yield. 

A readily available substituted o-nitrobenzaldehyde, 2, 
4-dinitrobenzaldehyde, was converted to the bisulfite com- 
plex by the metinod of Sachs and Kempf.* The bisulfite 
compound could not be converted to the cyanohydrin by the 
conventional reaction with a concentrated aqueous solution 
of potassium cyanide. 3 

The applicability of the synthesis to the preparation of 
substituted indoles from substituted o-nitrobenzaldehydes 
has not been established. ks 








II, Catalytic Reduction of 1-(a@-Carbethoxy-§-indole)- 
2-nitrobutane: 

Catalytic reduction of several 1-(a-carbethoxy-f- 
indole)-2-nitroalkanes over Adams’ catalyst, after pre- 
treatment with Raney nickel, has been reported to produce 
2-carbethoxyindole (I).° An attempt was made to repeat 
the hydrogenolysis of 1-(a@-carbethoxy -f-indole)-2-nitro- 
butane (II), However, when pure II was reduced under the 
given conditions, 1-(a@-carbethoxy -8-indole) -2-N-ethyl- 
aminobutane and 2-keto-4-ethyl-2,3,4,5-tetrahydro-£- 
carboline were obtained, None of the reported I was ob- 
tained, 

The I obtained in the previous work’ is believed to have 
been present as an impurity in the sample of I that was 
used, Compound I has been shown to be present in 43% 
concentration by weight in a crude sample of II prepared, 
as in the previous work, by the alkylation of 1-nitropro- 
pane with 2-carbethoxygramine in the absence of a cata- 
lyst. 

An improved method of preparing II has been developed 
which involves the reaction of 2-carbethoxygramine metho- 
sulfate with the sodium salt of 1-nitropropane. Little or 

’ 
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no I is formed as a by-product. The method probably 
could be used to prepare other 1-(a@-carbethoxy -8-indole) - 
2-nitroalkanes, which are intermediates for the synthesis 
of the related tryptamines and B-carbolines. 

63 pages. $2.00. 
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COPOLYMERS FROM SOME AROMATIC 
HYDROCARBONS AND VINYL MONOMERS 


(L. C. Card No. Mic 58-1750) 


Burton David Wilson, Ph.D. 
University of Illinois, 1958 


Anthracene has been incorporated successfully into co- 
polymers with styrene and p-chlorostyrene in spite of its 
well known property as an efficient inhibitor of free radi- 
cal chain reactions. It was postulated and experimentally 
demonstrated that the separation of the initiator and the 
anthracene primarily into the aqueous and the oil phases, 
respectively, of the emulsion was important in decreasing 
the inhibition sufficiently so that the propagation of free 
radical polymerization could occur. The inhibition was 
shown to be much higher when an oil phase initiator was 
used, and in going over to solution polymerization, com- 
plete inhibition of free radical polymerization occurred, 

The incorporation of anthracene was sufficiently low so 
that no noticeable improvement in polymer properties such 
as thermal stability, softening point, etc., as compared to 
the corresponding vinyl homopolymer, was observed, In- 
deed an impairment of some properties was observed, for 
example, the thermal stability. With styrene as comono- 
mer, an anthracene incorporation of about eleven weight 
per cent was found by quantitative ultraviolet spectropho- 
tometry. With p-chlorostyrene as comonomer, an anthra- 
cene incorporation of four to eight per cent was found by 
elemental analysis, Using 2-chloroanthracene in place of 
anthracene, and styrene as comonomer, an incorporation 
of about eight per cent was found by elemental analysis. 
With the non-aromatic vinyl comonomers, anthracene 
caused complete suppression of polymerization. 

Synthetic studies were carried out on the syntheses of 
three theoretically selected dihydropyrenes as model com- 
pounds for pyrene-butadiene copolymer analyses by quan- 
titative ultraviolet spectrophotometry. An unequivocal 
synthesis of 1,2-dihydropyrene was successful. The prod- 
uct was shown to be identical to the compound in the liter- 
ature prepared by catalytic reduction of pyrene. The syn- 
thesis of 3,8-dihydropyrene apparently was successful, but 
the product obtained was rapidly autoxidized to pyrene. 
Since this was an unexpected reaction, no attempt was 
made to control the autoxidation. The synthesis of 3,10- 
dihydropyrene was not possible by the synthetic scheme 
applied. It is probable that this compound, were it pre- 
pared, would also autoxidize readily. 

The so-called polymers of pyrene with butadiene were 
uy 





reinvestigated. It was shown that Marvel and Anderson’s 
earlier work on these polymers was inerror. By using 
highly purified pyrene, prepared by zone melting tech- 
niques as applied to organic chemistry, it was demon- 
strated that pyrene was not incorporated into a butadiene 
copolymer, nor was it incorporated into p-chlorostyrene 
polymer, in both cases by elemental analysis. It must be 
assumed that the pyrene used by Marvel and Anderson 
contained some impurity which actually was copolymerized 
with the butadiene. 

Several attempts were made to prepare 9,10-dimethyl- 
ene-9,10-dihydroanthracene because of its highly interest- 
ing theoretical properties as a monomer - high heat of 
formation, homopolymerization to a regular polymer con- 
taining anthracene units connected across their 9,10- 
positions by ethylene bridges, and eighty-seven weight per 
cent anthracene in the polymer (thirteen weight per cent 
ethylene). All attempts at this synthesis were unsuccess- 
ful. However, an interesting by-product was obtained from 
one of these synthetic attempts. Treatment of 9,10-diiodo- 
9,10-dimethyl-9,10-dihydroanthracene with s-collidine in 
the dark in benzene solution with hydroquinone added as 
inhibitor against any radical reactions gave 9,10-dimethyl- 
9,10-diphenyl-9,10-dihydroanthracene as the product iso- 
lated. The structure was conclusively proven by synthesis. 

110 pages. $2.00. 


THE PREPARATION OF SOME 
F LUORINE-CONTAINING DICARBOXYLIC 
ACIDS AND DERIVATIVES 


(L. C. Card No. Mic 58-1820) 


Gordon Wilson, Jr., Ph.D. 
Purdue University, 1958 


Major Professor: E, T. McBee 


The synthesis of dicarboxylic acids and derived com- 
pounds containing highly fluorinated portions of the mole- 
cule either as side chains or as a part of the central chain 
was the object of this investigation. 

The Michael condensation of ethyl malonate with ethyl 
4,4,5,5,6,6,6-heptafluoro-2-hexenoate gave a tricarboxylic 
ester which was hydrolyzed and decarboxylated to give 3- 
perfluoropropylpentanedioic acid. Compounds derived 
from this acid were the corresponding anhydride, diethyl 
ester, acid chloride, glycol and 4-perfluoropropyltetrahy - 
dropyran. 3-Perfluoroheptylpentanedioyl chloride was 
prepared in the same manner starting with ethyl 4,4,5,5,6, 
6,7,7,8,8,9,9,10, 10,10-pentadecafluoro-2-decenoate. 

The addition of hydrogen sulfide to ethyl 4,4,5,5,6,6,6- 
heptafluoro-2-hexenoate gave primarily diethyl 3,5-bis- 
(perfluoropropyl)-4-thiaheptanedioate and a lesser amount 
of ethyl 3-mercapto-4,4,5,5,6,6,6-heptafluorohexanoate., 
The acid, glycol and acid chloride of the sulfide were pre- 
pared, Attempts to prepare an oxygen analogue and nitro- 
gen analogues of the thiaheptanedioate by addition of ap- 
propriate esters to ethyl 4,4,5,5,6,6,6-heptafluoro -2 -hex- 
anoate were unsuccessful, 

The reactions of hydrogen bromide, ethanol, butylamine 
and methylamine with ethyl 4,4,5,5,6,6,6-heptafluoro-2- 
hexanoate gave ethyl 3-bromo-, 3-ethoxy-, 3-butylamino-, 
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and 3-methylamino-4,4,5,5,6,6,6 -heptafluorohexanoates, 
respectively. In the methylamine addition, a by-product of 
N-methyl-4,4,5,5,6,6,6 -heptafluoro-2-hexenamide was also 
obtained, Additions of ethyl glycinate and ethyl mercapto- 
acetate to the same unsaturated ester gave diethyl 4-per - 
fluoropropyl-3-azahexanedioate and diethyl 4-perfluoro- 
propyl-3-thiahexanedioate; the latter compound was 
identical with that isolated from the reaction of ethyl bro- 
moacetate with the sodium salt of ethyl 3-mercapto-4,4,5, 
9,6,6,6-heptafluorohexanoate. Diethyl 4-perfluoropropyl- 
3-methyl-3-azahexanedioate was prepared from ethyl 3- 
methylamino-4,4,5,5,6,6,6 -heptafluorohexanoate and ethyl 
bromoacetate. The attempted addition of ethyl glycolate to 
ethyl 4,4,5,5,6,6,6-heptafluoro-2-hexenoate led only to the 
transesterification product, carbethoxymethyl 4,4,5,5,6,6,6- 
heptafluoro-2-hexenoate. 

The syntheses of straight-chain dicarboxylic acid de- 
rivatives containing two ether linkages utilized 2,2,3,3,4,4- 
hexafluoropentanediol as the starting material. The diso- 
dium salt of the diol was treated with ethyl bromoacetate to 


give diethyl 5,5,6,6,7,7-hexafluoro-3,9-dioxaundecanedioate. 


Acidolysis with formic acid gave the corresponding dicar - 
boxylic acid from which the acid chloride was prepared. 
The cyanoethylation of the diol gave a mixture of the mono- 
and di-cyanoethylation products. These nitriles were con- 
verted to the corresponding ethyl esters. .A mixture of 
adducts was also obtained from the addition of hexafluoro- 
pentanediol to methyl acrylate. 104 pages. $2.00. 


MECHANISM OF ADDITION OF GRIGNARD 
REAGENTS TO ACID HALIDES, 
METALLIC HALIDES AS LEWIS ACIDS. 


(Publication No. 22,976) 


Marvin Wishman, Ph.D. 
New York University, 1954 


Adviser: R.T. Morrison 


The fact that the order of reactivity of acid halides to- 
ward Grignard reagents if fluoride > chloride > bromide, 
rather than the reverse order characteristic of halide dis- 
placement reactions, led Entemann and Johnson’ to propose 
that this reaction involves an initial addition to the car- 
bonyl group, followed by elimination of magnesium halide. 
Fuson and Corse” have shown that in the case of mesitoyl 
chloride and methylmagnesium iodide reaction can proceed 
by two paths: (1) the expected addition, to form acetomesi- 
tylene (I), and (2) dimerization, to form mesitil (II) and 
ethane. Introduction 


(1) MesCOCl + CH;sMgI— MesCOCHs + MgICl 
(I) 


(2) 2MesCOCl +2CHsMgI— MesCOCOMes +Cz2 He + 2MgICl 
(II) 


Mes = 2,4,6-(CHs )sCgH2 - 


of acid halide into Grignard reagent results exclusively in 
addition; inverse order of mixing favors dimerization. 
Kharasch, Morrison and Urry* found that traces of cuprous, 
manganous, or ferric chloride cause the reaction to pro- 





ceed almost exclusively by addition even when inverse or- 
der of mixing is used; small amounts of cobaltous chloride 
favor dimerization (see Table I). They suggested that ad- 
dition proceeds by some ionic mechanism whereas dimer- 
ization involves a free radical sequence (equations 4 to 6, 
M = Mg, X =I). The effect of cobaltous chloride was as- 
cribed to the formation of an intermediate organocobalt 
compound which undergoes homolysis more readily than 
does the Grignard reagent (equations 3 to 6, M = Co, X = 
Cl.) 


(3) CHsMgI + MX2 =@—CHsMX + MgIX 
(4) CHsMX —— CH; + MX: 

(5) MX + MesCOC] ——>MXCl + MesCO-: 
(6) 2MesCO- —>»MesCOCOMes 


To account for the effects of (a) order of mixing and 
(b) of cuprous, manganous and ferric chlorides described 
above, we propose the following mechanism for the addi- 
tion of Grignard reagents to acid halides, and suggest a 
new catalytic role for metallic halides in Grignard reac- 
tions. Addition involves attack on a Grignard-acid halide 
complex by a second molecule of Grignard reagent, possi- 
bly via the cyclic transition state’ shown in equation 
7(Y =R, M=Mg). Other Lewis acids can take the place 
of Grignard reagent in the complex; a stronger Lewis acid 
permits a faster reaction by forming a higher concentration 


x 
x o-m 
t —— RR'CO + YMgX + MXa2 
Mg 
x 

(X = halogen 

Y = R' or halogen 

M = Mg or other metal) 
of a more reactive complex (i.e., one with greater polari- 
zation of the carbonyl bond), When mesitoy] chloride is 
introduced into methylmagnesium iodide, there is always 
present in the reaction mixture a large excess of Lewis 
acid (Grignard reagent and/or the magnesium halide 
formed by the reaction); under these conditions, addition 
is much faster than dimerization.® During inverse order 
of mixing the concentration of Grignard reagent is always 
low,” but that of magnesium halide steadily increases; 
addition is slow at the beginning but rapid by the end of 
the reaction, and both products are formed. Cuprous, 
manganous and ferric chlorides, even at very low concen- 
trations, powerfully catalyze addition by acting as very 
strong Lewis acids. 

In agreement with this mechanism, the presence of 
certain well-recognized Lewis acids was found to increase 
the proportion of acetomesitylene in the reaction product, 
as shown in Table I. No exact comparison of catalytic 
activity can be made, because of the incomplete dissolution 
of some of the Lewis acids, and because of the formation 
of two layers® (each containing unknown concentrations of 
the reagents) in several instances where gross amounts 
of Lewis acids were used. However, it is evident that 
cuprous, manganous and ferric chlorides are much more 
effective than the other catalysts,” suggesting that some 
factor in addition to Lewis acidity is involved, possibly 
the steric requirements of the cyclic transition state 
proposed, Nickelous chloride and small amounts of 
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TABLE I. EFFECT OF LEWIS ACIDS ON REACTION 
BETWEEN MESITOYL CHLORIDE AND 
METHY LMAGNESIUM IODIDE® 








% Yield based upon 
mesitoyl chloride 





Molar ratio Aceto- 
Catalyst catalystb mesitylene | Mesitil 


Nonec:>d oe 83 0 
None -~ =< 28 59 
MgIe 0.78 55 34 
MgBrz 0.78 57 33 
MgBrz 2.25 85 5 
BF; 0.26 84 0 
BF; 0.84 50 oe 
BF; 1,22 5 of 
SnCl, 0.05 8 76 
SnCl. 0.54 63 178 
SnCl, 0.83 3 08 +h 
ZnCle 78 55 igi 
AICls 93 18 148» 
MnC14 01 | 88 1 
MnCl 001 715 5 
FeCl; 01 85 717 
Cuci@4 01 85 2 
Cocl4 12 17 63 
NiClo Ol 10 75 


@Methylmagnesium iodide added to mesitoyl chloride 
plus catalyst unless otherwise specified. bMoles catalyst 
per mole mesitoyl chloride. ©“Mesitoyl chloride added to 
methylmagnesium iodide. “Data from reference 3. ©32% 
mesitoic acid, 4% ethyl mesitoate isolated. £73% mesitoic 
acid, 10% ethyl mesitoate isolated. 8 Tar also formed. 

















h71% mesitoic acid, 7% ethyl mesitoate isolated, 114% 
mesitoic acid isolated. J45% mesitoic acid isolated. 


stannic chloride, like cobaltous chloride, favor dimeri- 
zation. 

The possibility that the addition catalysis exert their 
effect through the formation of intermediate organometallic 
compounds seems quite unlikely since the organometallic 
compounds corresponding to the catalysts used are known 
to be less reactive than the Grignard reagent toward the 
carbonyl group,’ and in the case of manganese and iron, 
more reactive with respect to free radical reactions. It 
is significant that magnesium iodide, which cannot give 
rise to a new organometallic compound, shows an effect 
comparable to the other Lewis acids. While there is no 
doubt that exchange 3 occurs, any organometallic com - 
pounds formed would be expected to act as Lewis acids, 
although somewhat weaker than the parent halides. The 
effect of magnesium bromide might be ascribed to the for- 
mation of methylmagnesium bromide (by reaction 3, M = 
Mg, X = Br), which is known’* to react exclusively by ad- 
dition; while this explanation cannot be ruled out, it also 
seems unlikely in view of the almost equal effects of the 
two magnesium halides. 

Table I shows that the yield of acetomesitylene be- 
comes very small at high molar ratios of boron trifluoride 
or stannic chloride; much of the acid chloride fails to re- 
act’* and small amounts of ethyl mesitoate are isolated.’* 
While no attempt was made to find an optimum ratio for 
the other Lewis acids, the isolation of mesitoic acid from 
the reactions involving aluminum chloride and zinc chlo- 


ride indicates that the ratios used were above the optimum. 
Lewis acids at high ratios may hinder reaction by interac- 
tion with the Grignard reagent (reaction 3) to form less re- 
active organometallic compounds, or by interaction with 
the acid halide to form unreactive complexes; work to 
elucidate this point is in progress. 

The factors determining which role—Lewis acid or free 
radical generator~a particular halide is likely to play are 
being investigated, It is already evident that this role can 
vary from reaction to reaction and even, with change in 
molar ratio, within the same reaction. Whereas cobaltous, 
nickelous, ferric and manganous chlorides all catalyze the 
free radical conversion of ketones to pinacols,’* the latter 
two act as Lewis acids in the present reaction. At a low 
molar ratio stannic chloride catalyzes dimerization be- 
cause of the homolytic instability of methyltin compounds; 
at a high molar ratio its acidity masks the free radical 
catalysis. 

Work in this Laboratory indicates that other cases of 
metallic halide catalysis of Grignard reactions reported 
in the literature may also be attributed to the acidic nature 
of the halides. For example, Lewis acids show’* the same 
effect as that reported for cuprous chloride on the reaction 
between trimethylacetyl chloride and t-butylmagnesium 
chloride (originally attributed to free radical formation’), 
and on the reaction between benzonitrile and phenylmagne- 
sium bromide.*® As in the present investigation, these 
results throw light on the mechanisms of the uncatalyzed 
reactions. 75 pages. $2.00. Mic 58-4964 
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4. This effect is consistent with results obtained in the 
extensive studies by Kharasch and his co-workers on the 
catalytic effect of this metallic halide on Grignard reac- 
tions, for a leading reference, see M, S. Kharasch and 
C, F, Fuchs, J, Am. Chem. Soc., 65, 504 (1943). 

5. This mechanism is analogous to that suggested by 
C. G. Swain and H. B. Boyles, (J. Am, Chem. Soc., 73, 870 
(1951)) for the addition of Grignard reagents to ketones, 

6, It is assumed that Lewis acids do not catalyze di-~ 
merization, this is a reasonable assumption in view of the 
probable free radical nature of this ketone, 

7. R. T. Morrison and D, Wagner (unpublished work) 
found that even at -78° this reaction is too fast to be meas- 
ured, 








8. The formation of layers is consistent with complex 
formation, 

9. Boron trifluoride and aluminum chloride had no 
effect at molar ratios of 0.01. 

10. This is true for compounds of zinc, aluminum, tin, 
manganese, copper and boron, Little is known concerning 
the reactivity of organoiron compounds in this sort of re- 
action. See H., Gilman, “Organic Chemistry. An Advanced 
Treatise,” 2nd Ed., John Wiley and Sons, Inc,, New York, 
N. Y., 1943, pp. 542-566. 

11, That recovered mesitoic acid actually arises from 
unreacted acid chloride, and not from Lewis acid- 
catalyzed cleavage of acetomesitylene (cf, B. M. Perfetti 
and R,. Levine, J. Am. Chem, Soc., 75, 626 (1953)) or ethyl 
mesitoate, is shown by the fact that when acetomesitylene 
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or ethyl mesitoate was treated with boron trifluoride and 
methylmagnesium iodide under the conditions of the reac- 
tion, no mesitoic acid was obtained, and the ketone or 
ester was recovered, 

12, This Lewis acid-catalyzed reaction of acid halides 
with ethers is well-known; see, for example, R. L. Bur- 
well, Jr., L. N, Elkin and L. G. Maury, J. Am. Chem. Soc.,, 
73, 2428 (1951). 
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71, 4141 (1949). Ina recent paper (J. Am, Chem, Soc., 75, 
3731 (1953)) W. C. Percival, R. B. Wagner and N, C. Cook 
have suggested that cuprous chloride is here acting as a 
Lewis acid, 

16, H. Gilman, E. L. St. John, N. B. St. John and M. 
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THE PREPARATION AND INVESTIGATION 
OF SOME DERIVATIVES OF OXIMES 


(L. C: Card No. Mic 58-2066) 


Louis Gass, Ph.D. 
The Ohio State University, 1957 


Within recent years, oximes, which have been known 
for a long time, have been tested for anticonvulsant activ- 
ity and have been shown to have good anticonvulsant activ- 
ity against electric shock. However, none of the oximes 
have been used pharmacologically since they possess toxi- 
cities and have untoward effects. Therefore, an investiga- 
tion was undertaken to see whether modification of the 
oximes by esterification would result in oximino com- 
pounds which still retained the anticonvulsant and depres - 
sant activity of the original oximes but lowered toxicity. 

The phenyl acetate, benzoate, para-nitro benzoate, and 
para-methoxy benzoate esters were prepared from the 
following oximes: cyclohexanone oxime, benzophenone 
oxime, benzaldoxime, para-methoxy-benzaldoxime, and 
acetophenone oxime. The oximes were prepared by the 
standard reaction of the aldehyde or ketone with hydroxyl- 
amine hydrochloride and alkali in aqueous or hydroalco- 
holic solvents. Only the alpha isomers of the isomeric 
oximes were used, since they were the most stable. The 
oximino esters were prepared by mixing equimolar equiv- 
alents of the oximes with the appropriate acid chlorides 
in anhydrous ether without the benefit of any catalyst to 
remove the hydrochloric acid which was formed, In all, 
fourteen new oximino esters were prepared and charac- 
terized. 





The esters were analyzed for their nitrogen content, 
and their saponification equivalents and their optical prop- 
erties were studied, The optical properties were studied 
under the polarizing microscope to determine to which 
crystalline category they belonged and to determine their 
refractive indices, Only two indices of the possible three 
were obtained, because the interference figures necessary 
to obtain the third index of refraction were not completely 
distinguished, The indices of the crystals were measured 
by using the immersion method (Becke Line) and then tak- 
ing the refractive indices of the liquids used in an Abbe 
Refractometer. 

Infrared analyses on a Baird Spectrophotometer, Model 
B, with a sodium chloride prism, showed that the com- 
pounds contained an absorption peak at 5.6 to 5.8 microns 
which presented evidence of an ester link, and an absorp- 
tion peak at 6.05 to 6.2 microns which showed evidence of 
the -C=N- linkage of the oximino group. Both bands ap- 
peared in every ester spectrograph which showed the com- 
pounds to be the desired oximino esters, 

Reduction studies were carried out on the para-nitro- 
benzoate esters in an attempt to secure a water-soluble 
salt of the oximino ester. However, in every case it was 
found that the ester linkage was split. This gave rise to 
the free oxime and amino acid or the primary amine of the 
oxime and the amino acid. 

Acute toxicity studies of the para-methoxy -benzoate 
series of oximes carried out on mice showed that these com- 
pounds possessed a low toxicity. The studies were carried 
out by intraperitoneal injection of a methyl cellulose suspen- 
sion. It is not known whether the low toxicities are due to the 
oximino compounds per se or to a possible slow absorption 
of the oximino compounds. 115 pages. $2.00. 


HYDROGENATION OF ETHYL 5,6-BENZO- 
COUMARIN-3-CARBOXYLATE AND OF 
DERIVATIVES OF alpha-CYANO-beta- 
(1-NAPHTHYL)-ACRYLIC ACID 


(L. C. Card No. Mic 58-1258) 


Kenneth Jerome Liska, Ph.D. 
University of Illinois 
Chicago Professional Colleges, 1957 


The hydrogenation of ethyl 5,6-benzocoumarin-3-car- 
boxylate (I) and of derivativies of a-cyano-§-(1-naphthy)) - 
acrylic acid (II) offered an interesting chemical study with 
a possible practical application to medicinal chemistry. 


SQ 
& SG. 
@ S-CO0C; H; CS, 
O*o 


I II 


CN 


The selective hydrogenation of (I) with W-1 Raney 
nickel as the catalyst was investigated, At room temper - 
ature, under low or high hydrogen pressures, hydrogena- 
tion of (I) proceeded beyond the dihydro stage to give 
first, ethyl 2,3,7,8,9,10-hexahydro -3-keto-1-naphtho- 
[2,1-blpyran-2-carboxylate. At 90°, under a hydrogen 
pressure of 1500 pounds per square inch, simultaneous 
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hydrogenation-hydrogenolysis occurred to give 2-(2- 
hydroxy -5,6,7,8-tetrahydro-1-naphthylmethyl)-propane-1, 
3-diol. The isolation of this diol showed that complete hy- 
drogenation of (I) with W-1 Raney nickel to the decalin de- 
rivative was not possible without prior hydrogenolysis of 
the lactone function and reduction of the ester group. De- 
calin derivatives were readily obtained when (I) was hydro- 
genated at 140° and at hydrogen pressures up to 2900 
pounds per square inch. At 140°, hydrogenolysis was even 
more extensive, and the major product was tentatively 
identified as 1-isobutyl-2-decalol. 

A limited comparison between the catalytic effect of 
W-1 Raney nickel and platinum oxide in the hydrogenation 
of (I) showed that the nickel was more effective in catalyz- 
ing hydrogenation to the hexahydro derivative. With plati- 
num oxide and added hydrochloric acid, simultaneous hy- 
drogenation and ester exchange occurred, yielding diethyl 
(2-hydroxy-1-naphthylmethyl)-malonate. 

The behavior of (I) and of two of its hydrogenated de- 
rivatives toward alcoholic ammonia was studied. With al- 
coholic ammonia, (I) gave 5,6-benzocoumarin-3-carbox- 
amide, while ethyl 3,4-dihydro-5,6-benzocoumarin-3- 
carboxylate and ethyl 2,3,7,8,9,10 -hexahydro -3-keto-1- 
naphtho[2,1-blpyran-2-carboxylate gave, respectively, 
(2-hydroxy-1-naphthylmethyl)-malonamide and (5,6,7,8- 
tetrahydro -2 -hydroxy -1 -naphthylmethyl)-malonamide. 

(1-Naphthylmethyl)-malonamide was synthesized in 
connection with a proof of structure problem. A side re- 
action in its synthesis led to the isolation of the malonamic 
acid derivative, ethyl (1-naphthylmethyl)-malonamate, 

A study of the absorption of seven 1- and 2-substituted 
naphthalenes in the 850-700 cm. * region of the infrared 
showed that the C-H deformation vibrations of the 1,2,3,4- 


tetrasubstituted benzene ring occurring in the 1,2-disub- 
stituted naphthalene structures gave rise to a single strong 


band having an average position of 809 cm. * 


The preparation and catalytic reduction of the ethyl 
ester and the amide of a-cyano-8-(1-naphthyl)-acrylic 
acid (II) was carried out. New compounds obtained were: 
a-cyano -8-(1-naphthyl) -acrylamide, ethyl a-aminomethyl- 
B-(1-naphthyl)-propionate, and a-aminomethyl-£-(1- 
naphthyl)-propionamide, The efficacy of added ammonia 
in suppressing secondary amine formation in the hydro- 
genation of the two nitriles was demonstrated. 

120 pages. $2.00. 


- by centers of symmetry. 





CHEMISTRY, PHYSICAL 


ELECTRON DEFICIENT BONDING BY 
ELEMENTS OF THE THIRD GROUP 


(L. C. Card No. Mic 58-2176) 
Elmer Louis Amma, Ph.D. 
Iowa State College, 1958 


Supervisor: Robert E. Rundle 


Structure of Trimethylindium 


Trimethylindium is tetragonal with the unique space 
group P4,/n, and lattice constants of a = b = 13,24A and 
c = 6.44A. The unit cell contains eight In(CH;)s3 units. 
Two-dimensional Patterson projections and trial and error 
methods gave the metal atom positions. The carbon atom 
positions were found from a combination of two-dimensional 
Fourier projections, two-dimensional difference Fourier 
projections and three-dimensional Fourier blocks. The 
structure was refined by a least squares method on the 
I.B.M. 650 to a final reliability index of 11.8 per cent. 

Each unit cell contains two pseudo-tetramers possess- 
ing a four-fold inversion axis and related to its neighbors 
The nearest metal atoms (5.235 +t 

.004A) within the tetramer are linked by linear electron 
deficient carbon bridges. The bridge is asymmetric with 
a shorter In-C distance of 3,11 + .04A, An indium atom of 
one tetramer is also bonded to an indium atom of another 
tetramer, 5.665 + .004A away, by another linear asymmet- 
ric, electron deficient bridge, with a short In-C distance of 
2.12 + .04A, and a long In-C distance of 3.49 t .04A. The 
configuration about a particular metal atom is that of a 
distorted elongated trigonal bipyramid with “normal” In-C 
bonds in the trigonal plane and the long bridge bonds ex- 
tending from the metal atom in the center to the apices. 
This suggests sp’ plus p-hybridization of the metal atom. 
A qualitative molecular orbital description of the bonding 
can be given. A hyperconjugative description can also be 
given, but arguments are presented to show that it is not 
as reasonable as the molecular orbital description. Con- 
sidering only the “normal” In-C bonds the configuration 
about the metal atom is approximately trigonal as in the 
monomer. 


Structure of Gallium Triiodide 


Gallium triiodide is orthorhombic with probable space 
group Cmcm. Lattice constants are; a = 18. 29A, b = 
5.94A, c =6.09A. The unit cell contains four Gal; units. 
Two-dimensional Patterson and Fourier projections gave 
the atomic positions. The structure was refined by a least 
squares method using a constant weighting factor. 

Crystalline gallium triiodide consists of infinite sheets 
made up of a rectangular, almost square, array of alter- 
nate gallium and iodine atoms. Each gallium atom has, in 
addition to the four iodine atom neighbors in the array, 
two neighboring iodine atoms above and below the plane 
formed by the array. This gives each gallium atom a co- 
ordination number of six. 

The rectangular array is parallel to the (100) plane and 
the gallium -iodine distance in the [001] direction is $c or 
3.04A. In the [010] direction the gallium-iodine distance 
alternates between 2.92 and 3.02A. The two external (ex- 
ternal to the array) iodine neighbors of the gallium atom 
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have a gallium -iodine distance of 3.07A, and they are sep- 
arated by 4,.29A (van der Waals distance) from the corre- 
sponding atoms of an adjacent array. The structure is 
discussed and compared with results of nuclear quadrupole 
resonance data, 

The similarities and differences between the bonding 
and geometry of halogen and alkyl bridges are also dis- 
cussed, 102 pages. $2.00. 


CATALYSTS FOR THE ELECTROMOTIVE 
ACTIVATION OF CARBON MONOXIDE 
AND HYDROGEN IN ALKALINE MEDIA 

AT THE ANODE OF A FUEL CELL 


(L. C. Card No. Mic 58-2053) 


Paul Peter Anthony, Ph.D. 
The Ohio State University, 1957 


The catalysis of the electrochemical reactions of car- 
bon monoxide and hydrogen in alkaline solution on certain 
metals, metallic oxides and mixed oxides, and gases has 
been studied, The catalysts tested with carbon monoxide 
were the following. 

1. The metals: palladium, platinum, rhodium, ruthe- 
nium, and osmium, 

2. The oxides and mixed oxides: spinel forms of 
eighteen different oxide mixtures, manganese dioxide, cop- 
per oxide-manganese dioxide, aluminum oxide -manganese 
dioxide-copper oxide, and copper oxide. 

3. The gases: nickel carbonyl, nitric oxide, nitrogen 
dioxide, sulfur dioxide, and chlorine. 

The catalysts tested with hydrogen were platinum, pal- 
ladium, rhodium, and the spinel forms of six different 
mixed oxides. 

The catalysts were placed in the electrodes by (1) elec- 
trodeposition of the metals, (2) impregnation of the elec- 
trode carbons with the oxides and the oxide mixtures, or 
(3) passing the gases, together with the fuel gas, through 
the electrode. The electrodes, with carbon monoxide and 
hydrogen as fuels, were used as the anodes in a voltaic 
cell, combined with an air electrode, plated with palladium 
and of similar construction to the anode, as the cathode, 
The fuel gases used at the electrodes were under a posi- 
tive pressure of four to five pounds per square inch. The 
current densities obtained from the cell at short circuit 
(resistance = 0.75 ohm) and at fixed voltages were used as 
a measure of the ability of the substances to catalyze the 
electrode reactions. 

The metallic catalysts proved to be superior to any 
oxide mixture and to any gas. The oxides and the oxide 
mixtures showed very little catalytic activity toward either 
carbon monoxide or hydrogen. The gases, rather than 
showing any catalytic activity, themselves reacted at the 
electrode. 

The results obtained indicated that hydrogen is the bet- 
ter fuel gas at room temperature. Investigation of the op- 
timum temperature for cells employing these fuels indi- 
cated that, with hydrogen, an operating temperature of 
50°C. is most efficient. Cells using carbon monoxide, on 
the other hand, exhibited a lag in current output at 50°C. 
to 60°C. and a large increase when the temperature was 
increased to 70°C. This seems to indicate that optimum 





operation of carbon monoxide-oxygen cells is at a much 
higher temperature. 

An extensive investigation of electrolyte concentration 
revealed that both the carbon monoxide and the hydrogen 
fuel cells give maximum current output when 6N to 8N po- 
tassium hydroxide is used as the electrolyte. 

The best cell obtained during this investigation em - 
ployed a platinum -plated electrode for the hydrogen and a 
palladium -plated electrode for the air. A current density 
of 32.7 milliamperes/cm.” at 0.4 volt was obtained at 50°C. 
The current polarization amounted to 9 per cent over a 
twelve-hour period; about 5 per cent of this polarization 
occurred in the first two hours of discharge. The voltage 
drop amounted to 0.039 volt. The maximum open circuit 
voltage was 1.329 volts at 50°C. 

Evidence is also presented that the carbon monoxide 
electrode may be essentially a hydrogen electrode. The 
carbon monoxide may react with hydroxyl ions as 


CO + 20H ——< CO; + He. 





The hydrogen then may react electrochemically as 
Ho + 20H — 2H.O + 2c . 


The high open circuit voltage obtained with the hydrogen- 
oxygen cell is attributed to the electrochemical reaction of 
perhydroxyl ion at the oxygen electrode. The perhydroxyl 
ion is assumed to be formed by a non-potential determining 
reaction of hydrogen and oxygen. 168 pages. $2.20. 


HEAT CAPACITIES FOR THE SYSTEM 
BENZENE-CYC LOHEXANE 


(L. C. Card No. Mic 58-2014) 


Gilbert Richard Atwood, Ph.D. 
University of Pittsburgh, 1958 


Molal heat capacities were determined in the temper - 
ature range from the freezing temperatures to 30°C. for 
benzene-cyclohexane mixtures. 

The calorimeter was a dewar-type vessel 25 mm, I. D, 
and 280 mm. in height. A platinum resistance thermome- 
ter was used as both thermometer and heater. The sam- 
ple (about 50 ml.) was first cooled down to close to the 
freezing point. Temperature measurements were made to 
determine the rate at which heat was absorbed from the 
surroundings, after which a measured amount of electrical 
energy was passed into the sample and the subsequent rise 
in temperature noted, Such temperature-measuring and 
heating periods were alternated until the sample tempera- 
ture was 30°C. After applying corrections for the heat 
gains from the surroundings and the heat absorbed by the 
calorimeter (calibrated with pure materials), the heat ca- 
pacities for the sample were calculated, The results are 
considered accurate to within one per cent or 0.3 cal./mole. 

The heat capacities for the system are not strictly 
ideal. They deviate negatively (by about 0.7 cal./mole) on 
the benzene side of the system, and deviate positively (by 
about 0.1 cal./*mole) on the cyclohexane side, the inflec- 
tion being off center at about 0.25 mole fraction benzene, 

The free energies and heats of mixing have been pub- 
lished for the system. Using these data and the heat ca- 
pacities, the solid-liquid phase diagram was calculated, 
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Excellent agreement with the experimental diagram was 
obtained on the benzene side, but on the cyclohexane side 
the calculated freezing temperatures were below the ex- 
perimental values. However, the calculated data were in 
agreement with the normal cryoscopic constant for cyclo- 
hexane, 0.41 mole %/°C., whereas the experimental data 
showed a cryoscopic constant of 0.54 mole %/°C. with ben- 
zene as an impurity. It is concluded that benzene forms 
solid solution in the cyclohexane crystal, thus raising the 
freezing temperature. A few qualitative experiments con- 
firmed this. 76 pages. $2.00. 


AN ELECTRON DIFFRACTION 
INVESTIGATION OF THE STRUCTURE 
OF FREE HYDROCARBON MOLECULES 


(L. C. Card No. Mic 58-2180) 


Russell Aubrey Bonham, Ph.D. 
Iowa State College, 1958 


Supervisor: Lawrence S, Bartell 

The purpose of this investigation was to characterize 
the structures of ethylene, isobutylene, n-butane, and n- 
heptane by the electron diffraction sector microphotometer 
method, The studies of ethylene and isobutylene were con- 
cerned with double bond lengths, bond distances adjacent 
to double bonds, and bond angles associated with double 
bonds. In the cases of n-butane and n-heptane the internal 
rotational configurations of the molecules were investigated 
as well as the bonded internuclear distances. 

High speed digital computers were used to obtain the 
best possible analyses of the accurate intensity data ob- 
tained by the sector microphotometer technique of electron 
diffraction. Computation of the theoretical expressions 
useful in the interpretation of the diffraction data were 
programmed for the I.B.M. 650 digital computer along with 
methods for the numerical analysis of the data. Because of 
the high speed of the computer it was possible to use more 
powerful numerical methods and more rigorous theoreti- 
cal expressions for the interpretation of the diffraction 
data than have been used previously. 

The structural parameters were obtained in this study 
mainly from analysis of the radial distribution function 
f(r). Analytical methods for the analysis of the radial dis- 
tribution function were presented for the cases with an 
without internal rotation. Estimates were made of the re- 
liability of the molecular parameters. 

The structures of the molecules studied have been char - 
acterized in terms of bond distances, root mean square 
amplitudes of vibration for each internuclear pair, and po- 
tential barriers to internal rotation. The results for the 
bond distances and bond angles reported in terms of the 
centers of gravity of the slightly asymmetric internuclear 
probability distributions are: 


C2H, C=C = 1.3340.03 A., C-H = 1.085+0.005 A., 
<C-C-H = 122.171.0°- 


C4H, C=C = 1.32640.006 A., C-C = 1.501+0.006 A., 
C-H = 1.10740.007 A., <C-C-C = 112.5+14.0°; 





n-C,H,, C-C = 153170.006 A., C-H = 1.10370.007 A., 
C--C = 2.546 10.020 A., L£O0-€ = 113.65 1.4° 
2C-C-H = 111.2 71.4: 


n-CHi, C-C = 1.532+0.006 A., C-H = 1.113+0.007 A., 
C--C = 2.553+0.020 A., 2C-C-C = 112.811.4°, 
ZC-C-H = 109.6 71.4°. 


It should be noted that the C-H distances reported 
above are the observed experimental average of more 
than one kind of C-H distance in all molecules except 
ethylene. 

In the case of n-butane the barriers to rotation inferred 
from the electron diffraction data were found to be in 
agreement with those calculated from statistical thermody- 
namic considerations of entropy data. For n-heptane the 
results indicated conclusively that the molecules in the 
gaseous state at room temperature are not highly coiled 
as the interpretation of vapor phase viscosity measure- 
ments suggest but rather are predominantly in extended 
trans configurations. The diffraction results suggest, how- 
ever, as in the case of n-butane, that the excess energy of 
gauche configurations is not large compared with thermal 
energy at room temperature. 147 pages. $2.00. 


SOME THERMODYNAMIC PROPERTIES OF 
ISOTHIOCYANIC (THIOCYANIC) ACID 


(L. C. Card No. Mic 58-1553) 


John Thomas Brandenburg, Ph.D. 
The University of Nebraska, 1958 
Adviser: Cecil E, Vanderzee 

The vapor pressures of thiocyanic acid solutions in the 
concentration range 0.12 to 0.60 molar and at tempera- 
tures of 16, 25, 35 and 45°C. were determined from the 
vapor pressure data and from activity coefficients calcu- 
lated by means of the Debye-Huckel Equation. 

Since the acid is a strong acid, completely ionized in 
these solutions, the names thiocyanic and isothiocyanic 
acid lose their distinction here. 

Density measurements were determined for several of 
the thiocyanic acid solutions, and the partial molal volume 
for (HNCS),, at infinite dilution was determined as 40.2 
cc/mole. 

The entropy of isothiocyanic acid in the gaseous state, 
HNCS,,), was calculated to be 59.15 + 0.15 e.u. from spec- 
troscopic data. 

The heat, free energy and entropy changes for the re- 
action (H+ + SCN-), j= HNCS(, are respectively 12.25 : 
0.30 kcal/mole, 4. 9 + 0.04 kcal mole and 24.6 t 1 e.u. 

Using these values for the reaction under study, and 
the following data 


AH} ,SCN(,q) = 17.8 = 0.5 kcal/mole 
S’ ,HNCS;,) = 59.15 5 0.15 e.u. 


the free energies of formation and other properties, as 
shown in the following table can be computed. 
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Thermodynamic Properties of HNCS 








A Ff (kcal/mole) A H¢ (kcal/mole) 
26.5 *-0.8 30.0 + 0.8 
21.6 + 0.5 17.8 $0.5 


S° (e.u.) 
59.15 * 0.15 


34.6 * 1.0 
55 pages. $2.00. 
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A RAMAN SPECTROSCOPIC INVESTIGATION OF 
OF THE STRUCTURE OF THE BOROHYDRIDE 
ION AND ALUMINUM BOROHYDRIDE 


(L. C. Card No. Mic 58-1398) 


Allan Russell Emery, Ph.D. 
University of Michigan, 1957 


The purpose of this investigation was to obtain physical 
evidence regarding the molecular configuration of the 
borohydride ion and aluminum borohydride. The results 
of an earlier investigation in this laboratory of the Raman 
spectrum of sodium borohydride could not be interpreted 
immediately in terms of the generally assumed regular 
tetrahedral configuration for the borohydride ion. The 
need for a thorough investigation of its spectrum was ap- 
parent. The spectrum of aluminum borohydride was to be 
studied because earlier investigations by others had not 
provided sufficient information for the complete determina - 
tion of its molecular configuration. 

The Raman effect was employed in this investigation 
because other techniques are unsuitable for various rea- 
sons. In particular, the infrared absorption spectrum is 
inadequate since not all of the fundamental vibrations of 
a regular tetrahedral XY, molecule are observable in the 
infrared spectrum, whereas they are observable in the 
Raman spectrum. Since the preparation of single crystals 
is too difficult, Raman spectra of liquid ammonia solu- 
tions of the borohydrides of lithium, sodium, and potassium 
were obtained. The choice of solvent was dictated by the 
properties of the borohydrides themselves and by the spec- 
trum of the solvent. Spectra of the species B’*H,-, 
B’H,~, B“D,~, and B’°D,~ were obtained from liquid am- 
monia solutions of lithium and sodium borohydrides; spec- 
tra of the species involving only boron 11 were obtained 
for potassium borohydride, Spectra of these compounds 
were also obtained in deuterated ammonia solutions so that 
solvent interference could be avoided without seriously 
changing solvent-solute interactions. Techniques were 
developed for preparing liquid ammonia solutions using 
small quantities of solute and solvent. The temperature 
of the sample solutions was held at -50°C. while the spec- 
tra were photographed, Since aluminum borohydride is a 
liquid at room temperature no solvent was required when 
obtaining its spectrum. Raman spectra of the various iso- 
topic species of this substance were also obtained. All 
materials except the commercially available lithium and 
sodium borohydrides were prepared using conventional 
vacuum -line techniques. 

The results of this investigation show that the spectra 
of the various isotopic species of the borohydride ion are 
in accord with the regular tetrahedral configuration, the 
confusing details of the spectra obtained in the earlier in- 
vestigation being satisfactorily explained. Furthermore, 





two other possible models, the square planar model and 
the square pyramidal model, are definitely excluded on 
the basis of the spectra obtained. A complete assignment 
of the fundamental vibrations of the various isotopic spe- 
cies of the borohydride ion has been accomplished and 
valence force potential constants have been calculated. 
The spectra obtained for aluminum borohydride confirm, 
with one exception, the vibrational assignments given in 
the literature. In addition, a low frequency vibrational 
band of the Al-Bs skeleton which was not previously 
reported has been observed. The results obtained for alu- 
minum borohydride are consistent with the so-called pris- 
matic model having Ds, symmetry although the determin- 
ation of its molecular configuration cannot as yet be 
considered complete. 134 pages. $2.00. 


CALCULATIONS ON THE LITHIUM 
HYDRIDE MOLECULE 


(L. C. Card No. Mic 58-1678) 


Robert Harold Friedman, Ph.D. 
The University of Texas, 1957 


Supervisor: F. A, Matsen 


Four variational calculations, using four different sets 
of parameters, were performed to compute the total elec- 
tronic energy of lithium hydride. All possible configura- 
tions permitted by four electrons and the four functions, 
1S, 2S, 2P, on lithium and 1S on hydrogen, were used. All 
computations necessary to find the minimum energy for 
the twenty term trial wave function were programmed for 
and performed upon IBM electronic computers. The low- 
est energy obtained for the ground state was 217.02 elec- 
tron volts. 87 pages. $2.00. 


THE VAPOR PHASE PHOTOLYSIS OF 
(+)2-METHY LBUTANAL 


(L. C. Card No. Mic 58-2073) 
Jerry Thompson Gruver, Ph.D. 
The Ohio State University, 1957 


The vapor phase photolysis of (+)2-methylbutanal at 
3130 A, and full mercury arc and at 3130 A. in the pres- 
ence of iodine vapor has been studied under varying con- 
ditions of temperature, light intensity, and pressure. 

The data obtained support the following primary proc- 
esses: 

C,H,CHO+h -— — sec-C,H, + HCO 
—— C2H, + C2HsCHO 
— CH; + C;H;CHO 


— n-C4Hio + CO 


and secondary thermal reactions: 
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(a) uninhibited 

2 sec-C4Hs—>ec-C4 Hy) 2 (1a) 
C4H, + n-C4 Hip (1b) 

sec-C,H,—— CH; + Cs H, (2) 
sec-C4H, + C4H,.CHO —> n-C,4Hy + C,4H»CO (3) 
C,H,CO —,sec-C.H, + CO (4) 

M + HCO —>H +CO+M (5) 
HCO (+wall) —-> Products not Hz (+wall) (6) 

H + C4H,CHO —> He + C,H,CO (7) 
CH; + C4H»>CHO —>CH, + C,H,CO (8) 


(b) iodine-inhibited 
sec-C,H, + Ize —>sec-C,HyI +I (9) 
HCO +I.——HI + CO +I (10) 


The primary quantum efficiencies are estimated as 90.6, 
0.2, G-0.04, and G0.004, total quantum efficiency at 
3130 A. 0.84. 

The following rate constant functions were calculated 
from quantum yield and rate data and by use of Arrhenius 
plots. 


ke =6.5x 10% e *#°YRT see ~ 
ks =6.8 x 10” e~ 4009/RT cc./mole-sec. 
kib/Kiq = 1.4e SRT - 9 61 (25°) 


The iodine-inhibited photolysis of (+) 2-methylbutanal 
gave an inactive product, 2-iodobutane, in (9). It is con- 
cluded that the gaseous sec-butyl radical is planar or that 
the frequency of inversion of the sec-butyl radical of pyra- 
midal configuration is high compared with the fast reac- 
tion (9). 88 pages. $2.00. 


THE SOLUBILITY OF HELIUM AND 
NEON IN LIQUID ARGON 


(L. C. Card No. Mic 58-2139) 


Frank Erwin Karasz, Ph.D. 
University of Washington, 1958 


The solubility of helium and neon in liquid argon has 
been measured in the range 83.9°K to 87.5°K. Isothermal 
and isosteric data were obtained for both systems. 

A simple model for the solubility of gases in liquids 
has been proposed for these systems, based on the 
Lennard-Jones and Devonshire theory of liquids. It has 
been postulated that the gas atoms are solvated in lattice 
vacancies, or holes, in the liquid. 

The experimental data were then analyzed in terms of 
the model. It was found possible to calculate the moe 
fraction of vacancies in the liquid and their thermody- 
namic properties. The values of these properties were 
functions of the solute used but could be extrapolated to 
zero perturbation to give a thermodynamic description of 
the holes in the pure liquid argon. 

It was possible to use the calculated molar entropy of 





the holes to calculate the entropy of fusion of argon ona 
very simple basis, and good agreement was found between 
calculated and observed values. 

The model was shown to be capable of predicting solu- 
bilities and heats of solution in certain other simple gas- 
liquid systems, using only basic thermodynamic and inter- 
molecular data. 90 pages. $2.00. 


RADIOCHEMICAL STUDIES WITH 
GAS-TUBE COUNTERS AT NORMAL 
AND ELEVATED TEMPERATURES 


(L. C. Card No. Mic 58-1792) 


Robert Wayne Kiser, Ph.D. 
Purdue University, 1958 


Major Professor: William H,. Johnston 


Investigations were undertaken of gas-tube counters in 
an attempt to more completely understand the chemistry 
and physics of their operation. Studies were conducted on 
the counter parameters and gas characteristics of coun- 
ters operating in both the proportional and Geiger regions. 
These studies provided for the establishment of desiderata 
for counters and gas fillings, which proved successful in 
extending the operation of proportional counters to ele- 
vated temperatures. 

One technique used in these studies was to determine 
the mechanism of decomposition of quenching agents in 
the Geiger discharge. It was found that with 2-propanol, 
even as with ethanol, electron impact in the gas phase was 
the mechanism which governed the first order decomposi- 
tion. It is shown that there is an initial adsorption of the 
quenching agent on the walls of the counter. Specific elec- 
tron yields are calculated for the ethanol and 2-propanol 
data and the results are discussed in terms of the normal 
modes of vibration of these molecules. 

Studies of Maze-type counters showed that these coun- 
ters were identical to the normal gas-tube counters when 
taking into consideration their equivalent circuit. From 
studies of counter parameters and the gas characteristics 
a better understanding of the relationship between the na- 
ture of the gaseous filling and its operation in counters 
was achieved. Two characteristic features of the gas are 
tabulated for a number of commonly employed proportional 
counting gases, enabling the prediction of gas multiplication 
factors for specific voltages in a selected counter. 

The results from the Maze-type counter studies were 
embodied with proportional counter and gas filling studies 
in the development of satisfactory counters for use at 
elevated or normal temperatures. Itis shown that the high 
temperature operation of proportional counters is identi- 
cal with their room temperature operation; that is, there 
was no temperature coefficient in the counters studied. 
These counters were then utilized in a study of the orbital 
electron-capture processes of argon-37 and in a study of 
the neighboring isobaric pair: rhenium-187 - osmium -187. 

Argon-37 was found to decay with a half-life of 34.30 
0.14 days by orbital electron capture, where the L-capture 
to K-capture ratio is 0.102 * 0.008 and where double K- 
vacancies occur to the extent of (3.7 + 0.9) x 10 * per K- 
capture event. 
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Elevated temperature proportional counter spectrome- 
try was applied to the study of rhenium-187, using rhenium 
(VII) oxide. It was found that the rhenium (VII) oxide de- 
stroyed the desired characteristics of the counting gases. 
The counters therefore failed to yield any proportional re- 
gion usable for a study of the low-energy beta spectrum of 
the long-lived rhenium-187 isotope. A similar study of 
osmium -187 employed osmium (VIII) oxide; a minimum 
half-life of 3 x 10°* years was assigned. 

249 pages. $3.25. 


A NEW ELECTRON DIFFRACTION 
APPARATUS AND THE STRUCTURE 
OF DICHLORODIF LUOROMETHANE 


(L. C. Card No. Mic 58-1793) 


Julius John Kristoff, Jr., Ph.D. 
Purdue University, 1958 


Major Professor: Robert L. Livingston 


Considerable effort has been expended in the construc- 
tion of a new electron diffraction unit. Careful attention 
has been given to the construction of the vacuum systems, 
the electron optical system, the high potential supply elec- 
tronic regulation system and the components of the diffrac- 
tion camera. The voltage developed across an accurately 
known fraction of the high potential supply bleeder resist- 
ance is measured for determination of the electron wave 
length. The high potential supply voltage is held constant 
to 0.025% and the ripple does not exceed 0.06%. 

A peripherally mounted rotating sector in the diffrac- 
tion camera provides for the direct sectoring of diffraction 
patterns. The use of a microphotometer has eliminated a 
large part of the subjectivity of interpreting the patterns. 
With this sector-microphotometer technique, it has been 
possible to perform more accurate radial distribution cal- 
culations than was possible with visual methods. Excellent 
estiniates of interatomic distances and vibration factors 
are often possible. 

The problem of the structure of dichlorodifluoromethane 
has been undertaken. Good patterns have been obtained 
and the resulting radial distribution calculations have per- 
mitted a direct determination of all the distances which 
contribute to the diffraction pattern. Application of the 
correlation procedure has substantiated the results of the 
radial distribution calculations and has led to the follow- 
ing uncertainty estimates for the parameters: 


C-F 1.33, + 0.013 A 
C-Cl = 1.77; + 0.013 A 
ZFCF 109.5° 7 2° 
ZCICCl1 = 109.5° + 1° 
The C-Cl distance is comparable to that found in other 
chloromethane derivatives and the C-F distance is very 
nearly that found in molecules containing the CF; group; 


however, the tetrahedral configuration is closely main- 
tained. 77 pages. $2.00. 





ANODIC POLAROGRAPHY OF SUGARS AT A 
PLATINIZED PLATINUM ELECTRODE 


(L. C. Card No. Mic 58-791) 


Michael Levitsky, Ph.D. 
The Ohio State University, 1952 


Introduction 


Polarography has found only limited use in oxidations. 
This is due primarily to the lack of a suitable electrode. 
A solid platinum microelectrode has been used by a num - 
ber of investigators.’’* In general, reproducibility of cur- 
rents was not as good as that found for the dropping mer- 
cury electrode. The sensitivity of the solid electrode can 
be increased by using a layer of electrolytically deposited 
platinum black. The feasibility of such an electrode was 
reported by MacNevin and Sweet® for the estimation of 
methyl and ethyl alcohols. Reproducibility between suc- 
cessive runs was not comparable to the dropping mercury 
electrode. Reproducibility between successive deposits 
of platinum was extremely difficult. The purpose of this 
investigation was to study the factors that limited the re- 
producibility of the platinized platinum electrode in anodic 
polarography. In addition, work was to include a study of 
the factors affecting the activity of the platinum deposits, 
the applicability of the electrode, and the mechanism of the 
electrode reaction. 


Results 


The electrode was essentially that designed by Kolthoff 
and Laitinen.’ Before platinizing, a solid platinum wire 
base with a reproducible area and surface condition was 
found necessary. Kolthoff and Laitinen coated the elec- 
trode with wax and then carefully scraped the tip bare. 
This was found unsatisfactory, and so the platinum wire 
base was sealed in glass. The electrode was then sanded 
with emery paper and polished on fine carborundum, This 
gave a reproducible electrode base. 

The surface area of the plated electrode was found to 
be controlled to a large extent by the evolution of hydrogen 
gas bubbles during platinization. At times, the bubbles ad- 
hered to the electrode resulting in the evolution of gas 
bubbles of various sizes, which prevented uniform porosity. 
The electrode was therefore rotated during platinization. 
This not only resulted in uniform porosity but, in addition, 
in the deposition of a more closely adhering deposit. 

The activity of the deposit was found to be controlled by 
the purity of the chloroplatinic acid used. Spectrographi- 
cally pure chloroplatinic acid gave bright deposits of plat- 
inum, as did reagent grade chloroplatinic acid if diluted 
with concentrated hydrochloric acid, heated to boiling, and 
cooled, Chloroplatinic acid containing salts of mercury, 
copper, or lead gave black deposits with greater activity 
than the bright deposits. Iron, nickel, silver, cadmium, 
and zinc did not affect the activity of the deposits. Re- 
gardless of the method used to obtain a bright deposit of 
platinum, the deposit was black if lead, mercury, or cop- 
per was added to the platinizing solution. The activity of 
the electrode increased with increased impurity content in 
the chloroplatinic acid. Maximum activity was obtained 
with 0.08 per cent heavy metal salts in a 3 per cent chlo- 
roplatinic acid solution. These deposits were not as re- 
producible as those containing 0.06 per cent, and so the 
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latter concentration was used in the preparation of plati- 
num deposits for anodic polarography. 

The effect of impurities in chloroplatinic acid upon the 
type of platinum obtained upon electrolytic reduction was 
found to exist in chemical reduction. Dilute solutions of 
chloroplatinic acid were reduced very slowly to give bright 
platinum with basic sodium formate. The reduction was 
rapid, and led to large agglomerates of black platinum if 
lead, mercury, or copper salts were added. These impuri- 
ties not only catalyzed the reaction but appeared to provide 
a surface upon which the platinum could agglomerate. 
Black platinum was always obtained in the presence of 
lead, mercury, or copper. 


Gold was found to act in a manner analagous to platinum. 


Anodic current-voltage curves for dextrose, levulose, 
galactose, and sucrose in basic solutions were obtained. 
Galactose and dextrose gave identical curves. The curves 
for these sugars contained three maxima, all of which 
varied in height with concentration of sugar. The first 
maximum was practically independent of pH, but the other 
two decreased with decreasing pH. The first maximum 
found for dextrose and galactose was not obtained with 
levulose. Sucrose gave no curve unless the solution was 
very basic. Sufficient hydrolysis then took place to give a 
curve, 

Electrodes prepared as described above gave currents 
reproducible to +2 per cent between deposits, chloroplati- 
nic acid solutions, and electrodes. The reproducibility of 
currents between deposits is shown in Table I. 


Table I 
Electrode was replatinized after each run. 0.005 M 
dextrose in NazHPO, buffer of pH 12. 


Run No. Current (Microamperes) 


39.6 
39.6 
38.7 
40.3 
39.6 
38.7 
39.6 


Mean 39.4 





Average deviation 
of single reading 


‘ 1.1% 


New lots of chloroplatinic acid and new electrodes gave 
less than 2 per cent deviation from the above mean value. 
Currents varied linearly with concentration of dextrose 
or galactose for 0.002 to 0.02 molar solutions. The levu- 
lose curve departed from linearity at concentrations be- 
low the 0.02 molar found for dextrose and galactose. 

The electrode was adapted for the determination of 
galactose or dextrose with the following advantages: 


(1) Low concentrations of sugars can be determined 
(10-* molar). 

(2) The method is not time-consuming; less than 10 
minutes are necessary for a run. 

(3) Only small amounts of solution are necessary (5 ml. 
containing 1.0 mg. of sugar can be determined). 

(4) No recording or interpolation of data is necessary 
as is the case when the Sargent-Heyrovsky record- 





ing polarograph is used, with the dropping mercury 
electrode, Currents are read directly from the 
galvanometer scale to +0.3 mm. 

(5) The method has a degree of precision comparable 
to similar methods of analysis (+2.0 per cent). 


Discussion 


The initial step in the reaction was the formation of an 
oxide of platinum through reaction with a water molecule. 
This oxide then reacted with the sugar. As a result, the 
curves had to be traced in the same direction, and at the 
same rate of change of potential. No maximum was ob- 
tained if the potential change was from positive to negative. 
The potential at which the maxima occurred was a function 
of the metal and not the depolarizer in solution. 

There is initially a high concentration of sugar on the 
electrode surface owing to adsorption. As the potential 
was increased, the rate of formation of oxide increased, 
and an accumulation of the oxide occurred. This oxide 
caused the resistance to increase and the current to drop. 
As a result of the adsorption, currents were abnormally 
high at temperatures below 10°C. Strongly adsorbed sub- 
stances like methyl red or gelatin would eliminate the 
curve. 133 pages. $2.00. 
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THE SLOW ISOTOPIC EXCHANGE REACTION 
BETWEEN IODOBENZENE AND POTASSIUM 
IODIDE IN SINGLE PHASE SYSTEMS 


(L. C. Card No. Mic 58-1797) 


David Choh Liu, Ph.D. 
Purdue University, 1958 


Major Professor: W. H. Johnston 


The present thesis describes the extension of low-level 
scintillation counting technique to the study of slow isotopic 
exchange of iodine-131 between iodobenzene and iodide ion 
in single phase systems of dimethylformamide-water sol- 
vent mixtures. The experimental procedure involved mix- 
ing aqueous radioactive potassium iodide with solution of 
desired iodobenzene and dimethylformamide concentra- 
tions and maintaining the reaction mixture at constant 
temperature. After a period of desired contact time, the 
organic phase was separated by saturating the reaction 
solution with water and was repeatedly washed to a 
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constant specific activity of iodobenzene, The fraction ex- 
changed in iodobenzene sample was calculated as the ratio 
of the specific activity of the sample at contact time to that 
at equilibrium. Least squares plot of fraction exchanged 
versus contact time yielded straight line with slope equals 
to the first order isotopic exchange constant, from which 
the rate of the exchange reaction was obtained. 

From the observed linear relationship between specific 
rate constants and dielectric constants in the present iso- 
topic exchange reaction in single phase systems, it ap- 
pears that the variation in the dielectric constant of the 
solvent mixtures to be the predominant factor in determin- 
ing the rate of exchange, following an equation for reaction 
between ions and dipolar molecules. From the variation 
of the specific rate constant with concentration of water it 
also appears that the latter may have specific effect on the 
reaction rate by virture of its high dielectric constant and 
is thus preferentially adsorpted by the reactants. 

From the concentration studies in the single phase sys- 
tems over the ranges of 0.89 to 7.6 Formal and 0.02 to 
0.10 Formal iodobenzene and potassium iodide, respec- 
tively, first order dependence on each reactant was ob- 
served when the measured rates were reduced to a com- 
mon dielectric constant or common water concentration 
medium. The half-times of the exchange at 0.02 Formal 
KI were observed to vary from 15 to 80 years over approx- 
imately ten-fold range of iodobenzene concentrations. Ap- 
parent activation energy and entropy were 5.1 kcal. mole~* 
and - 85.9 e.u. mole™’, respectively, in solvent mixture of 


28.0 Debye units dielectric constant measured over tem - 
perature range of 20.0 to 37.0° C. From these data were 
elucidated the Sy" mechanism and the rate expression 
governing the reaction. 


Rate (moles 1. ‘hr. *)=(CsHsI) (I-) 3.50x10 °Te 2-57 * 3/7, 9.49/D 


131 pages. $2.00. 


AN ELECTRON IMPACT INVESTIGATION 
OF THE FLUORINATED METHANES 


(L. C. Card No. Mic 58-793) 


Edwin Henry Lougher, Ph.D. 
The Ohio State University, 1952 


INTRODUCTION 


The investigation is concerned with the study of elec- 
tron impact spectra of the fluorinated methanes and with 
their theoretical interpretation. The investigation has, 
however, an interest extending beyond the particular com- 
pounds studied. This arises because of the bearing of the 
work on the question of whether the valence electrons ina 
molecule should be considered as being localized, that is, 
associated with electron pair bonds, or as non-localized 
and associated with the molecule as a whole. 

For many years it has been known that certain proper - 
ties of molecules, for example chemical properties, may 
be interpreted on the basis of electron pair bonds between 
atoms. On the other hand, Mulliken and others have had 
much success in interpreting the electronic spectra of 
complex molecules by means of the non-localized molecu- 
lar orbital theory which assumes that the valence elec- 
trons are not localized but are distributed throughout the 
molecule, This paradox arises because so many chemical 





processes are concerned only with the ground state of a 
molecule, whereas two states, that is, the ground state and 
excited state, are involved in any excitation process. The 
paradox would be resolved if the electron pair bond and 
non-localized molecular orbital descriptions could be 
shown to be equivalent in the ground state. This equiva- 
lence has, in fact, been demonstrated for a considerable 
group of molecules as the result of recent theoretical work, 
first by Coulson,’ then by Francis;” and finally the theory 
has been systematically studied and greatly extended and 
improved by Lennard-Jones and his collaborators.*® This 
theoretical work is concerned only with the ground state, 
but in view of the indeterminancy of the one-electron wave 
functions revealed by this study, it seems pertinent to re- 
consider the question of whether electrons are removed 
from localized or non-localized molecular orbitals on ex- 
citation. This reconsideration seems particularly impor- 
tant because a recent series of electron impact studies 
have strongly indicated that local regions of complex mole- 
cules affect local regions of the spectrum, and numerous 
instances of a similar sort are also known from studies of 
ultraviolet absorption spectra. 

In choosing the compounds for investigation in the pres- 
ent study the previous investigations of Francis” and 
Begun* on the saturated hydrocarbons served as a guide. 
These investigators found a remarkable similarity in the 
spectra of a variety of hydrocarbons of widely differing 
symmetries. Since non-localized molecular orbitals be- 
long to irreducible representations of the symmetry group, 
it follows that degeneracies and selection rules for transi- 
tions are determined by symmetry, and hence such close 
similarities are not, at least on superficial examination, 
to be expected on the basis of a non-localized molecular 
orbital theory. In the present study, therefore, a group of 
compounds other than hydrocarbons, containing the mini- 
mum number of bond types but having a variety of sym- 
metries, seemed called for. The group of compounds 
which seemed to best satisfy these conditions, and which, 
at the same time, contain atoms of low atomic number, is 
the series of fluorinated methanes. These substances have 
accordingly been selected for both experimental and theo- 
retical study. The method to be used in distinguishing be- 
tween the alternatives previously discussed involves an 
experimental study of the electron impact spectra and 
comparison of the results obtained with those deduced from 
the localized and non-localized molecular orbital theories. 


EQUIVALENCE OF LOCALIZED AND 
NON-LOCALIZED MOLECULAR ORBITALS 
IN THE GROUND STATE 


Localized and non-localized molecular orbital theories 
have already been compared in certain cases by Coulson,’ 
Francis,” and especially by Lennard-Jones.” Equivalence 
has been established by these investigators in a variety of 
cases. Because of its obvious importance in the present 
investigation, this matter has been further studied, If mo- 
lecular orbitals for a compound of type XY, are approxi- 
mated in the usual way as linear combinations of atomic 
orbitals, then a simple and concise proof of the equivalence 
of localized and non-localized molecular orbitals is pos- 
sible. In the treatment one atomic orbital on each Y atom 
is assumed to occur in the linear combination. The proof 
consists in showing (1) that the molecular orbitals in the 
ground state can be replaced by an equal number of 
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independent but otherwise arbitrary linear combinations 
and (2) that linear combinations can be found each of which 
contains atomic orbitals on only two atoms, one X and the 
other Y. Since these latter orbitals are obviously local- 
ized, the equivalence is established. The proof is irde- 
pendent of any assumed molecular symmetry and in that 
respect is an extension of previous work. 

The above proof applies only to the ground state. If one 
electron is excited (the most probable process), then the 
proof of equivalence applied above no longer applies. The 
excited state wave function obtained depends, then, on 
whether the electron is removed from a localized or a 
non-localized molecular orbital, and the study of excita- 
tion processes should provide a means of distinguishing 
between these alternatives. This point has already been 
discussed by Hall and Lennard-Jones* by theoretical 
means, and they concluded that for ionization processes the 
electron is removed from a non-localized orbital. Their 
argument, although plausible, is not exact, and hence it 
seems worth while to further investigate this point, espe- 
cially in view of close similarities found in hydrocarbon 
spectra by Francis’ and Begun. * 


EXPERIMENTAL WORK 


The Electron Spectrometer. 

In order to obtain an electron impact spectrum, the 
current due to electrons scattered by collision with mole- 
cules of a gas must.be measured as a function of energy 
loss on impact, The electron spectrometer used in this 
investigation is essentially that described by Begun,* ex-. 
cept that the oxide coated thermionic emitter has been re- 
placed by a tungsten filament in order to avoid deactivation 
by the fluorinated methanes. 

To test for possible decomposition due to the higher 
operating temperature of a tungsten filament, the electron 
impact spectrum of methane has been re-run and com- 
pared with that of Edmisten.° Moreover, the spectra, of 
possible decomposition products have been obtained, No 
evidence that decomposition affects the spectra was found. 


Materials 

The only compound studied which was not commercially 
available with high purity was methyl fluoride. It was 
made by a modification of the method of Bennett and 
Meyer. A mixture of dimethyl sulfate and anhydrous po- 
tassium fluoride was heated to boiling. The methyl fluo- 
ride evolved was passed through concentrated sulfuric 
acid, 50 per cent potassium hydroxide, a trap at about 
-60°C., and soda lime, and was collected in a trap im- 
mersed in liquid nitrogen. A simple distillation was car- 
ried out in which only the middle fraction (about one third) 
was retained, An infrared spectrogram of this sample 
showed no detectable impurities. 


Observed Spectra 

Spectra were obtained for methane and the fluorometh- 
anes at incident electron energies of about 500 and 230 
electron volts. The 230 volt spectra are presented in 
Figure 1. In this figure the scattered electron current, in 
arbitrary units, is plotted against the energy (in electron 
volts) lost by the electrons in exciting molecules to higher 
energy states. The spectra are displaced vertically on 
the graph to avoid overlapping. Owing to the fact that ve- 
locity analyzer potentials cannot be measured under ac- 
tual operating conditions, there is a small amount of dis- 








(1) CHe 
(2) CHsF 
(3) CHoaFe 
(4) CHF; 
(5) CFa4 
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Fig. 1.—Electron impact spectra of fluorinated methanes. 





tortion of the abscissa. Accurate values of energy losses 
must be calculated by means of a correction formula de- 
rived by Begun.* The calculated locations of peaks and 
shoulders in the spectra are listed in Table I. The values 
are considered to be accurate to 7 0.1 electron volt unless 
otherwise indicated. 


Table I 
Excitation Potentials (Electron Volts) 








Peaks Shoulders 


Methane 11.8 13.3 


Monofluoro- : te ie} 
methane t0.2 


Difluoro- : 10.5 12.4 
methane 


Trifluoro- ; 14,2 
methane 


Tetrafluoro- 13.6 15.8 17.5 
methane 0.2 


Compound 














DISCUSSION OF RESULTS 


General Significance 

It should be reiterated here that the principal purpose 
of this investigation was to determine whether the valence 
electrons in a molecule should be considered as localized 
in bonds and unshared pairs or as non-localized and as- 
sociated with the molecule as a whole. If the localization 
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picture is correct, then local regions of the spectrum 
should be associated with local regions of the molecule. In 
the spectra of the fluorinated methanes there should then 
be great similarities or at least consistent trends. It can 
be seen from Figure 1 that no such similarities or trends 
are apparent. Consideration of the excitation potentials in 
Table I might lead one to believe that certain excitations in 
different compounds may correspond, but inspection of the 
relative intensities makes this apparent correspondence 
seem fortuitous. It must then be concluded that the local- 
ization picture must be rejected in favor of the non- 
localization view. 


Theory of Energy States and Selection Rules 

The possibility that electrons are excited from local- 
ized molecular orbitals has been rejected. There remains 
the question of whether the theory of non-localized molec- 
ular orbitals can account for the results. Rigorous quan- 
tum mechanical calculations are much too complex to be 
feasible for the molecules under consideration. This fact 
plus the fact that resolving power is low in the experi- 
mental determinations seems to exclude any possibility of — 
a detailed analysis of the energy levels. Nevertheless, 
some progress can be made by means of a theoretical 
treatment whose chief purposes are to reveal correspond- 
ing quantum states (if any) and to indicate the trends in 
energies of such states in passing through the whole series 
of compounds. In this development the theory of groups 
constitutes an effective tool, as is already well known from 
the work of other investigators. 

Consider the group of states which arises when approxi- 
mate molecular orbitals are formed as linear combina- 
tions of atomic orbitals (LCAO) from the valence shells of 
each atom. The atomic orbitals give rise to a reducible 
representation of the symmetry group. On reducing this 
representation, using the theory of group characters,’ the 
irreducible representations to which the non-localized 
molecular orbitals belong are obtained. These are given 
in sections a, b, a', and b' of Table I. 


Table II 
CH; F CHe Fe 





Compound 
Point 
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Excited 
| States 





Ground 
States 





























In this treatment one atomic orbital on each attached atom 
(H or F) is considered, so that unshared pairs are, tem- 
porarily, ignored. Since there are four bonds in each mol- 
ecule, eight electrons are available to occupy these states 
in pairs with opposed spins, and hence only half the states 
in Table I are occupied in the ground state. In the ground 
state, however, bonding electrons may be considered as 
occupying equivalent bonding orbitals, the non-localized 
orbitals being expressible as linear combinations of these 





equivalent orbitals. It follows that the irreducible repre- 
sentations in the ground state are obtained on reducing the 
representation provided by the equivalent orbitals. The 
results obtained are given in sections a and b of Table 2. 
The selection rules obtained by a further application of 
group theory are as follows. Every transition from a 
ground state to an excited state orbital is permitted except 
A,——> A, in CH, and CF, and B,&—3Bz in CHe2F2. 

If formulas for the energies of the ground state levels 
are obtained, assuming that matrix elements of Hamilto- 
nion between localized orbitals bonding similar atom pairs 
are the same in all molecules, then some similarities are 
found, The states belonging to T2, E, Bz for CH,, CHsF, 
CH2F2 respectively have equal energies and the same is 
true for the states Tz, E, B, in CF,, CHF;, CH2F2. This 
arises because of the possibility of expressing the non- 
localized molecular orbitals of the ground state as linear 
combinations of equivalent orbitals. But this is also pos- 
sible for the excited states because, as we see from 
Table II, the excited state orbitals belong to exactly the 
same irreducible representations as do the ground state 
orbitals and therefore transform in the same way. If the 
same assumption about matrix elements is made for the 
excited states as for the ground states, it follows that 
states Tz, E, Be for CH,, CH; F, CHz2F 2 also have equal 
energies in the excited states and the same is true for T2, 
E, B, in CF,, CHF;, CHz2Fz2. The energies of the states 
belonging to A,, on the other hand, change steadily through 
the series of compounds. 

When the effect of unshared pairs is considered in 
LCAO approximation, no additional excited states are 
found. This arises because, although the unshared pair 
orbitals provide new molecular orbitals, at the same time 
a pair of electrons is provided to occupy each: hence the 
new orbitals, being occupied, belong to the ground states. 
The presence of unshared electron pairs introduces, how- 
ever, the possibility of further transitions from the un- 
shared pair orbitals to the excited states. These have not 
been considered in detail. 

The group of states in section b of Table II are those 
which arise in passing from the triply degenerate state T2 
in CH, to the corresponding state in CF4. The above ar- 
gument shows that one level of this group changes steadily 
in passing through the series, but the other two change 
abruptly at CH2F2. The same thing is true of group b' for 
the excited states. The groups a, a' change steadily 
throughout the series. It follows that similarities in spec- 
tra might be expected from either end of the series to 
CH2F2 but not beyond, except by accident. This constitutes 
the most striking generalization obtained from the theoreti- 
cal treatment. The tendency for corresponding excitations 
to disappear beyond CH2Fz2 is most clearly evident in the 
two lowest energy excitations for CH4, CH;F and CH2F2 
(see Fig. 1). Unfortunately, the implied identification is 
not clear cut, because the corresponding excitations are 
not accurately equal in energy (see Table I). This may be 
due to inaccuracy in the extreme hypothesis of equal ma- 
trix elements from molecule to molecule, and no reliable 
estimate of this error is available. Nevertheless, this 
prediction is at least in qualitative agreement with obser- 
vation, whereas the corresponding deduction from local- 
ized orbital theory is not, and to this extent the non- 
localized molecular orbital theory is favored. Other 
coincidences between excitation energies are also evident 
from Table I, but because of the possibility of overlapping 
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transitions, it does not seem desirable to attempt a more 
detailed assignment without further experimental work. 


SUMMARY 


The work of Francis, Begun, and Edmisten on hydro- 
carbons has been extended to the fluorinated methanes. 
The similarity between spectra found for the hydrocarbons 
and the relative independence of molecular symmetry does 
not prevail for the fluorinated methanes. The possibility 
that electrons might be considered as excited from bonding 
orbitals, as indicated by the hydrocarbon work, is appar - 
ently excluded as a general principle. The results on flu- 
orinated methanes are, in fact, in much better accord with 
the hypothesis that electrons are excited from non- 
localized molecular orbitals. This does not explain the 
similarity between spectra for the hydrocarbons but it 
strongly implies that the explanation for that similarity is 
to be sought in terms of non-localized molecular orbital 
theory. The question whether electrons are to be consid- 
ered as localized or as distributed throughout the molecule 
is answered in favor of the latter for processes which in- 
volve excitation, and is irrelevant when only the ground 
state is involved, since the two are then equivalent. 

129 pages. $2.00. 
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RADIOCHEMICAL INVESTIGATION OF 
THE DISSOLUTION OF STRONTIUM 
SULFATE IN AQUEOUS MEDIA 


(Publication No. 22,958) 


Peter Joseph Lucchesi, Ph.D. 
New York University, 1954 


Adviser: S. Z. Lewin 


I. Experimental 

A technique is described which makes possible the 
rapid, continuous measurement of dissolution rates. Crys- 
tals of Sr®°SO, are imbedded in the arms of a plastic 
stirrer immersed in a thermostatted vessel which contains 
both the experimental solution and a dipping type Geiger - 
Muller tube. Upon rotation of the stirrer, radioactive 
Sr°°SO« dissolves and the process is continuously followed 
by noting the increase in activity recorded by the tube. A 
procedure employing the dissolution rate of Sr®°°SO, in 
water at 1.3°C. as a standard datum has been validated as 
a means of eliminating the effect of change in surface area 
of the crystals due to dissolution. 

Dissolution rates have been measured under conditions 
in which the total amount of dissolution at the conclusion 
of an experiment is a fraction of a milligram of dissolved 
Sr*°SO, per liter of solution. Initial dissolution rates have 
been measured. 


A. In water as a function of temperature, stirring 
rate and initial concentration of dissolved Sr®°SO, in 
solution. 

B. In aqueous solutions of HCl, NaCl, H2SQ,, 
Naz2SQ, as a function of concentration, temperature, 
and stirring rate. 


The dependence of dissolution rate on solubility has 
been studied by measuring the solubility of SrSO, in water 
and aqueous solutions of HCl, NaCl, H2SO4, NazSO, as a 
function of temperature and concentration. A colorimetric 
method for determination of milligram amounts of Sr++ in 
water and concentrated solutions of mineral acids has been 
developed. 

It has been shown that a mold, Rhizopus Nigricans, 
grows readily in strontium -containing solutions, and in- 
gests the Strontium. The effect of the growth of mold in 
solution on the measurements of dissolution rate and solu- 
bility has been studied. 


II. Results 

Measurement of activation energies, effects of stirring, 
effects of dissolved SrSO, in solution, and effect of tem- 
perature on the diffusion rate of SrSO« in water indicate 
that the Noyes -Whitney-Nernst diffusion theory does not 
apply. The evidence indicates that the dissolution of SrSO, 
in water and aqueous solutions of salts and mineral acids 
is not a diffusion-controlled process but rather that the 
rate determining process is the solvation of the lattice 
ions at the crystal surface by the water molecules. 

In those solutions where the solubility of SrSO, is rela- 
tively high, the evidence indicates that the process be- 
comes diffusion controlled. The results show: 


A. The dissolution rate of SrSO« increases linearly 
with the solubility of SrSO. in the medium for all solu- 
tions except for water and concentrated NaCl and HCl 
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solutions. Points for all solutions fall on a single 
straight line, with the exceptions noted. 

B. Decreasing the rate of stirring from 420 to 50 
r.p.m. does not result in a decreasing trend for the dis- 
solution of SrSO, in water, but a marked decrease in 
rate results when the stirring rate is made very low, 
i,.e., 6 r.p.m. 

C. The activation énergy in most solutions is 
greater (8-14 K.Cal/mole) than could be reasonably ac- 
counted for on the basis of a diffusion-controlled mech- 
anism. However, in 2 N HCl and 2 N NaCl, wheye the 
solubility passes through a maximum, the activation 
energy is smaller ) 5 K.Cal/mole). In these solutions, 
an effect of stirring is observed that is in line with the 
diffusion-controlled mechanism. 

D. The energy of activation varies inversely with 
the dissolution rate in all solutions. For example, in 
H2SO, solutions both the dissolution rate and the solu- 
bility pass through a minimum at 0.1 N and a maximum 
at 1 N. In these solutions the activation energy passes 
through a maximum and minimum, respectively. 

E. The dissolution of SrSO, at 1.3°C. in water con- 
taining dissolved SrSO, in concentrations 15 mg/1 to 
71 mg/1 shows that in these solutions continuous pre- 
cipitation of SrSO«4 occurs even when the solution is far 
below saturation. This has been attributed either to 
the presence of a continuous precipitation phenomenon 
or to the formation of radio colloids of SrSQ,. 

F. The dissolution rate in water is independent of 
the concentration of SrSO, dissolved in solution. In an 
experiment running continuously for 11 days the disso- 
lution rate at the conclusion of the experiment was 
found to be the same as the initial rate in pure water 
measured with the same stirrer immediately following 
the 11-day experiment. 


Ill. Interpretation 

The dissolution of SrSOQ, is viewed as a solvation reac- 
tion occurring at the crystal surface between the surface 
ions and the water molecules. Dissolution is considered 
as the result of a competition for the surface ions by the 
lattice and by the solvent. An intermediate complex is 
postulated, corresponding to a state in which the lattice 
ion is attracted with equal force by the lattice and the sol- 
vent. This complex is in equilibrium with the reactants. 
The methods of absolute rate theory are applied to formu- 
late a rate equation which is in accord with the experi- 
mental results. This equation is 


R = (k T) P C,S K* AB O/f* 
(Ch) . 


R is the rate of dissolution, k and k are Boltzman’s con- 
stant and Planck’s constant, respectively, T the absolute 
temperature, C, the solubility of SrSO, in the medium, S 
the surface area of crystals, K the equilibrium constant 
for the formation of activated complex, Ayo the activity 
of water at the crystal surface, n the number of water 
molecules required to form one activated complex, and f 
the activity coefficient of the complex. 

A quantity proportional to the entropy of activation, 
ASS , has been calculated for dissolution in HzSO., H20, 
HCl, NazSO, solutions and the plot of AH* versus AS, 
has been found to give a single straight line passing 
through the origin for all the above systems. 

The experimental results are explained on the basis of 





the effect of ions in solution (SO , H’, Cl’, etc.) on the 
binding between the lattice and the surface ions, the possi- 
ble effects of ions on the activity of the solvent. 

309 pages. $4.00. Mic 58-4965 


JOULE-THOMSON COEFFICIENTS OF 
BINARY GAS MIXTURES AT LOW DENSITY 


(L. C. Card No. Mic 58-2033) 


Henry William McRobbie, Ph.D. 
University of Pittsburgh, 1958 


Determinations of the Joule-Thomson coefficients of 
gases provide a measure of intermolecular forces anda 
means, independent of P-V-T measurements, of evaluating 
certain constants of the common equations of state. A 
theoretical treatment was applied to various binary gas 
mixtures for which data at two or more values of composi- 
tion and data on the pure components had been published. 
Measurements made in this investigation on mixtures of 
carbon dioxide and sulfur dioxide were also examined and 
correlated. 

The theoretical treatment makes possible the testing of 
the consistency of extrapolations to zero pressure of 
measurements of Joule-Thomson coefficients on binary 
mixtures of various compositions from the zero pressure 
values of the coefficients of the pure components and heat 
capacity data. The mixtures tested were as follows: 
helium -argon, helium-nitrogen, methane-ethane, methane- 
propane, methane-normal butane, carbon dioxide-nitrous 
oxide, carbon dioxide-ethylene, nitrous oxide-ethylene, 
nitrous oxide-nitrogen, and carbon dioxide-sulfur dioxide. 
The theoretical and experimental results are in very good 
agreement for most of the binary systems treated, 

A new design of equipment is described which is par- 
ticularly suited to measurements of Joule-Thomson coef- 
ficients of gas mixtures at sub-atmospheric pressure, It 
employs a glass pressure dropping cell and a fritted glass 
plug. Results of tests made with this apparatus on the sys- 
tem carbon dioxide-sulfur dioxide are reported. 

102 pages. $2.00. 


QUANTUM THEORY OF THE REFRACTIVE INDEX 
(L. C. Card No. Mic 58-2008) 


Chester Alden Mead, Ph.D. 
Washington University, 1958 


Chairman: Professor Samuel I. Weissman 


In the First Part of the thesis, a slightly refined form 
of quantal time-independent perturbation theory is used to 
obtain a unitary transformation which approximately di- 
agonalizes the total Hamiltonian for a system made up of 
a radiation field in interaction with gas molecules, The 
refractive index is defined in terms of the dependence of 
the energy of the system on the number of photons present. 
It is shown, within the approximations made, that the phe- 
nomenological Maxwell equations are then obeyed in the 
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new representation as equations between certain matrix 
elements of operators, with the refractive index appearing 
in the equations being identical with that defined above. 
The actual formula for the refractive index is the same as 
that obtained previously by various different methods. The 
transformed representation is also used to give a theory 
of Cerenkov radiation which agrees in the classical limit 
with the previous results of Frank and Tamm. An analo- 
gous classical calculation is given in an appendix. 

In the Second Part, the theory is extended to take ac- 
count of the possibility of absorption (the complex refrac- 
tive index), and a special perturbation theory is developed 
to deal with this case. Again the phenomenological Max- 
well equations can be obtained as equations between cer- 
tain matrix elements of operators, but there is some am- 
biguity in the values of some of the matrix elements, due 
to the freedom of choice in the order of carrying out cer- 
tain multiple integrations. The choice is fixed by the re- 
quirement that the resulting matrix elements satisfy the 
Maxwell equations and correspond to stationary states of 
the system. In this way, the correct correspondence with 
the classical theory is again obtained. 
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ENERGY RELATIONSHIPS AMONG CRYSTAL 
LATTICE TYPES OF CELLULOSE 


(L. C. Card No. Mic 58-1967) 


Mary Lockett Nelson, Ph.D. 
Tulane University, 1957 


Chairman: T. F. Fagley 


Cellulose exists in nature in a partly crystalline state. 
The lattice type in the crystalline portion of native cellu- 
lose has been designated cellulose I. Mércerization (swell- 
ing in strong caustic solution) or dissolution and reprecip- 
itation results in a new allotropic modification in the 
crystalline regions, designated as cellulose II. Strong 
swelling with liquid ammonia, methylamine or ethylamine, 
followed by evaporative removal of the swelling agent, 
produces a third modification, designated as cellulose II. 

Samples containing these three crystal types were pre- 
pared from purified cotton cellulose. Because it was de- 
sired to stabilize the cellulose III lattice, this sample was 
partially hydrolyzed to produce a hydrocellulose. For uni- 
formity, hydrocelluloses were prepared also from samples 
containing cellulose Iand Il. Percentage of crystalline 





material in each sample was determined by an acid- 
hydrolysis (kinetic) method. 

Heats of combustion were measured in a Parr bomb 
calorimeter. Heats of solution in cupriethylenediamine 
solution were determined in a small calorimeter con- 
structed from a Dewar flask, using a thermistor for tem- 
perature measurement. It was necessary to measure heats 
of wetting in water in separate experiments, since the cel- 
lulose samples were dispersed in water before dissolving 
in the cupriethylenediamine solvent. 

Experimental values found for the crystalline fraction, 
heat of combustion, and heat of solution of the samples 
studied were: 





Heat of Heat of 
Combustion Solution 


Crystalline 
Fraction 


Nature of Sample: 
Crystal Lattice Type 














cal/g cal/g 
Purified cotton cel- 
lulose (cellulose I) 
Partially hydrolyzed 
cellulose I 0.93 4159 38.2 
Partially hydrolyzed 


cellulose I 0.80 4154 37.3 


0.88 4173 -- 


- Partially hydrolyzed 


cellulose II 0.85 4153 39.8 
Ball-milled cellu- 


lose I (0.15) 56.2 








eer 
epeeeemntemeints 





From the heat data on two samples containing different 
amounts of cellulose I, the heat of combustion and the heat 


of solution of amorphous cellulose and of crystalline cel- 


lulose I can be calculated. From the value for the amor- 
phous material and the experimental values for the sam- 
ples containing cellulose II and cellulose III, as well as 
the percentages of crystalline material in each, heats of 
combustion and of solution were calculated for crystalline 
cellulose II and III. These are summarized: 





Heat of Solution 
(0.5 g/100 ml 
solvent) 


Heat of Combustion 
(standard states) 





cal/g 
-59.7 


cal/ g 
-4392 


Amorphous cellulose 

Crystalline cellu- 
lose I 

Crystalline cellu- 
lose Il 

Crystalline cellu- 
lose II 


-4142 -36.7 


-4093 -31.5 


— -4112 -36.3 





From the combustion data the heats of crystallization of 
cellulose I, cellulose II and cellulose III were calculated 
to be -250, -299 and -280 cal/g, respectively. Heats of 
crystallization calculated from solution data are smaller 
by an order of magnitude; these were, for cellulose I, 
cellulose II, and cellulose III, -23.0, -28.2 and -23.4 
cal/g, respectively. 

Both sets of data indicate that the cellulose II lattice 
has the lowest heat content (i.e., the highest heat of crys- 
tallization), followed by cellulose III and cellulose I. 

The discrepancy between values derived from combus- 
tion and solution data is attributed, at least in part, to the 
use of different pairs of samples for the basis of 
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calculations. The uncertainty in the proper values for the 
crystalline fractions in the reference samples is believed 
to be the major source of this discrepancy. Other workers 
have presented evidence that crystallinity values obtained 
by acid-hydrolysis methods are too high. The discrepancy 
in derived values in the present work can be cited as ad- 
ditional evidence. 

Kinetic studies, based on meager data, indicated acti- 
vation energies of approximately 36 cal/g for the conver- 
sion of cellulose III to cellulose I and of approximately 14 
cal/g for the crystallization of amorphous cellulose. 

96 pages. $2.00. 


DIFFUSION OF HEAVY WATER INTO 
HYDRATED CRYSTALLINE ZEOLITES: 
THE MOBILITY OF WATER IN ZEOLITES. 


(Publication No. 22,965) 


Paul Pemsler, Ph.D. 
New York University, 1954 


Adviser: George M. Murphy 


This study was undertaken to examine the mobility of 
water in the naturally occurring hydrated crystalline alu- 
minosilicate minerals, zeolites, and to correlate these 
mobilities with the previously investigated properties and 
proposed structures. 

Zeolites contain water in intercrystalline channels of 
molecular dimensions. They may be reversibly dehydrated 
or the water replaced by other small molecules with but 
little alteration of crystal structure. The water molecules 
are believed to exist in close proximity to the mono- and 
divalent cations and have four partial valencies directed 
tetrahedrally toward the cations and anionic framework. 

Past investigations have concentrated on sorption into 
the dehydrated minerals where evidence exists for some 
lattice shrinkage and channel reorientation accompanying 
dehydration. Diffusion into the dehydrated crystal may 
then reflect these alterations and lead to conclusions not 
representative of the gydrated lattice. Further, the en- 
vironment of the diffusing molecule changes during the 
course of the diffusion due to the interactions of the mole- 
cule and the crystal lattice. 

In this investigation the rate of exchange of the water 
content of the hydrated minerals with liquid water was fol- 
lowed using deuterium oxide as atracer. The zeolites 
investigated were chabazite, analcite, stilbite, heulandite, 
natrolite, scolecite, and mesolite. Deuterium oxide solu- 
tions were analyzed quantitatively by an absorption band 
in the infrared at 4 microns, the existing method being 
improved so that deuterium oxide in liquid water may be 
determined with a precision of t 0.4%. 

The exchange was shown to fit the equation for diffu- 
sion into a sphere and the diffusion coefficients have been 
calculated: chabazite, 6 x 10~*: heulandite, 15 x 107’: 
stilbite, 5x 107*: natrolite, 7x 10°: scolecite, 5 x 10°: 
mesolite, 3x 10°*: analcite 10°” mm.’ min. at 30°C. 
The temperature dependence of the diffusion coefficients 
has been determined and found to be in the region charac- 
teristic of diffusion controlled reactions. The relatively 
large diffusion coefficient of chabazite is in agreement 





with the open structure proposed for it, and the immeas- 
urably small value of that of analcite suggests the pres- 
ence of narrow constrictions in its lattice, in agreement 
with its extremely Sluggish action as an ion exchanger. 
The large value of the diffusion coefficient of stilbite in 
contrast to the other laminar zeolite, heulandite, suggests 
a more open framework than heulandite with wider spac- 
ings between the laminae. Scolecite exchanges only one- 
third of its water content at a measurable rate, in support 
of one of the two proposed structures for it. The very 
rapid exchange of water in mesolite is in direct contra- 
diction to the proposed structure which should lead to an 
exchange rate intermediate between that of natrolite and 
scolecite. 

It is believed that water in zeolites is bound much as 
in ordinary hydrates where the water is not present as 
hydroxyl groups or aquo-cation complexes, and that the 
unexpected mobility of water in zeolites lies in the fact 
that the water molecules exert only a secondary effect on 
the stability of the crystal framework. 

138 pages. $2.00. Mic 58-4966 


SOME ASPECTS OF THE RADIOACTIVE 
TRACER METHOD AS APPLIED TO 
SOLUBILITY DETERMINATIONS 


(Publication No. 24,453) 


Louis Schiffman, Ph.D. 
New York University, 1955 


Adviser: Professor Thomas W, Davis 


The primary objective of the research was to investi- 
gate the use of radioactive tracers in determining the sol- 
ubility of sparingly soluble salts. Silver iodide and silver 
bromide were chosen for special study. 

The sensitivity of the method is given by a statistical 
criterion previously stated by Cowan and Nehemias (Nu- 
cleonics, 7, No. 5, 39-45 (1950)), that the minimum detect- 
table activity is that activity for which the 90% reliability 
deviation is equal to the activity. On this premise it was 
shown that in a four-hour counting period, the minimum 
detectable activity of a beta emitter, where the background 
count is 0.3 cps., would be 0.011 cps. This counting rate 
is equivalent to an activity of 2.97 x 10 millicuries, cal- 
culated on the basis of an over-all efficiency of 10% in 
counting. This minimum detectable activity imposes a 
distinct limitation on the concentration range accessible 
to study by the radioactive tracer method, This basic 
limitation is imposed by the statistics alone, and it is 
quite aside from other experimental aspects of the solu- 
bility determination. 

Other major variables which affect the radioactive 
tracer techniques have been studied. Such factors as pur- 
ity of isotope, preparation of monitor, sample supports, 
geometry, self-absorption, and counter efficiency were 
analyzed to evaluate their effects in solubility determina- 
tions. 

Of great importance is uniformity in procedure when 
making comparative measurements. Stainless steel cupped 
planchets (1" x 5/16") were found to be the best source 
holders. These standard type source supports were used 
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throughout the investigation in order to minimize varia- 
tions in back-scattering effects. 

It was shown that, quite aside from the requirement of 
reproducible geometry of positioning, the superficial area 
of a sample was of considerable importance in counting. 
As an illustration of the effect of source size on counting 
rates, equal amounts of activity were distributed in two 
series of cups. In the first series the activity was dis- 
tributed in the center of each cup, effectively simulating a 
point source. In the second series the activity was dis- 
tributed over a larger geometric area of the cup. The 
experiments showed that the distribution of the activity 
over the different areas of the cup resulted in an 8% 
difference in counting rate in the two series although the 
rates within each series varied only 2% from the series’ 
mean. 

An investigation was made of the solubility of silver 
iodide in 0.01N HNO; andin0.0i1N NaNO;. The results 
obtained do not agree with the few previously recorded 
values for the solubility of silver iodide in water. In 0.01N 
HNO;, the radioactivity of the solution after 50 hours of 
vigorous stirring was found to correspond to a concentra- 
tion of (2.4 * 0.3) x 107’ g. AgI/liter (@ 25°C.). In 0.01N 
NaNOs a value of 9.0 x 107’ g. AgI/liter was obtained in a 
comparable period of stirring. The labeled isotope 
used was Ag*”. Because of the requirement of high spe- 
cific activity and because of the radiation hazards involved 
in handling even small quantities of the strong gamma- 
emitter, only minute quantities (of the order of 1.5 mg.) of 
silver iodide were used, The experimental procedure in- 
volved among other things the preparation of the silver 
iodide in a silicone treated solubility bottle, washing, and 
treatment to effect tenacious adherence of the salt on the 
walls of the vessel. 

The solubility of silver bromide was also measured, 
The range of solubility was such that it permitted decreas - 
ing the specific activity of the radioactive substance by 
further dilution with inactive silver nitrate. The solubility 
for silver bromide in 0.01N NaNO; obtained by this 
method was 0.118 mg./liter @ 25°C. This value is in good 
accord with the value generally quoted for the solubility of 
silver bromide in distilled water. The experimental re- 
sults showed an average deviation from the average value 
of approximately 2%, and a maximum deviation of approxi- 
mately 5%. 

In order to determine to what extent radioactive impur- 
ities were present in the active silver solution ) procured 
from O.R.N.L.) absorption measurements were made. The 
measurements showed that in neither silver iodide, nor 
silver bromide, did impurities significantly contribute to 
the counting rates. 100 pages. $2.00. Mic 58-4967 


~ UNIMOLECULAR ISOMERIZATION OF 
TRANS-CYC LOPROPANE-D2 


(L. C. Card No. Mic 58-2143) 


Edward William Schlag, Ph.D. 
University of Washington, 1958 


The cis-trans isomerization, as well as the structural 
isomerization to propylene, of cyclopropane-dz was stud- 
ied as a function of pressure and temperature. Both reac- 





tions manifest a pressure dependence characteristic of a 
unimolecular reaction. The fall-off for geometric isomeri- 
zation was studied from a pressure of 0.03cm to the equiv- 
alent pressure of 56cm, which is the high pressure region. 
The fall-off can be described in terms of a Slater fit for 
n=14. The structural isomerization was studied concur- 
rently from a pressure of 0.0023cm to an equivalent pres- 
sure of 76.5cm, which again was in the high pressure 
region. The fall-off could be described in terms of a 
Slater plot for n= 13 or n=14, The high pressure region 
was usually reached by using hydrogen as a pressurizing 
gas. The temperature of the fall-off study was 718.0°K. 
Both reactions are characterized by the similar activation 
energies of 65.1 kcal/mole for the structural isomeriza- 
tion at high pressures. The similar values of n and Ey 
seem to suggest similar activation processes for the two 
reactions. 

The mechanism is believed to involve either an initial 
hydrogen transfer to form propylene or a preliminary for- 
mation of a biradical with subsequent hydrogen transfer to 
give propylene. The former possibility seems to be very 
unlikely on the basis of the data in this thesis and hence it 
seems to be very strongly suggested that the isomeriza- 
tion of cyclopropane involves a cleavage of the ring with 
subsequent isomerization to propylene. 

Some discussion of the treatment of data in unimolecular 
reactions is presented. It is suggested that the traditional 
method of obtaining the high pressure rate constant is in- 
adequate and has no theoretical basis in this pressure 
range. An improved method is presented and applied to 
this study as well as the decomposition of nitrogen pent- 
oxide. On the basis of this as well as some theoretical 
considerations on the pressure spread between the first 
and second-order region, it is shown that the decomposition 
of nitrogen pentoxide has been mis-analyzed due to an 
underestimate of the high pressure rate constant. 

Some amplifications on the calculation of life times a 
la Kassel-Slater is presented as well. 

Some applications of the theory of Marcus as well as 
some a priori calculations of activation energies and fre- 
quency factors was undertaken in the appendices. 

The thesis attempts to put one of the only two well- 
studied unimolecular reactions, the decomposition of cyclo- 
propane, on a better theoretical and experimental basis. 

215 pages. $2.80. 


EXTRACTION STUDIES IN THE 
PLATINUM METALS GROUP 


(L. C. Card No. Mic 58-1527) 


William Lambert Senn, Jr., Ph.D. 
Louisiana State University, 1958 


Supervisor: Associate Professor Eugere W. Berg 


The aim of this research was to affect separations in 
the platinum metals group utilizing extraction methods. 
Osmium and ruthenium were excluded since they are eas- 
ily separated from platinum, palladium, rhodium and irid- 
ium as the volatile tetroxides., 

The distribution coefficients for platinum, palladium, 
rhodium and iridium were measured in a hydrochloric 
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acid-sodium chloridetributyl phosphate system and a po- 
tassium thiocyanate-tributyl phosphate system. The vari- 
ations of distribution coefficients with molarity of hydro- 
chloric acid were studied in the chloride system. The 
variations of distribution coefficients with the mole ratio 
of potassium thiocyanate to metal and the pH were inves- 


tigated in the extraction of the metal thiocyanate complexes. 


A comparison of separations that might be affected in 
the chloride system with those that might be affected in 
the thiocyanate system was made. On the basis of this 
comparison, the chloride system was utilized in the sepa- 
rational procedures. 

Utilizing the chloride system and the principles of 
counter -current distribution, the separations of iridium 
from rhodium, platinum from rhodium and platinum from 
palladium were affected. The method of Bush and Densen 
was used for the separation of iridium from rhodium in 
6M hydrochloric acid saturated with sodium chloride. The 
extractant used was tributyl phosphate. The conditions for 
the separation of platinum from rhodium and platinum from 
palladium utilized extractions from 3M hydrochloric acid 
saturated with sodium chloride and tributyl phosphate. 

The extractant used was tributyl phosphate. 

The three separations affected were quantitative, sim- 

ple, fast and economical. 72 pages. $2.00. 


THE ABSORPTION SPECTRA IN THE VISIBLE 
RANGE OF LITHIUM IN METHYLAMINE AS A 
FUNCTION OF CONCENTRATION AT -78°C. 


(L. C. Card No. Mic 58-1871) 


Malcolm H. Shatz, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. E. Charles Evers 


The absorption spectra in the visible range of lithium 
methylamine solutions was measured utilizing very small 
cell lengths. The path length through the cell could be 
changed under vacuum without any deleterious effects to 
the metal solution. Solutions measured were in the con- 
centration range 0.00126 to 0.05228 gram atoms of lithium 
per liter of methylamine. 


An absorption band was found at about 690 millimicrons. 


Equations were derived for the optical density in terms of 
molar extinction coefficients and concentrations of the 
constituents present in the solution employing the theory 
of Becker Lindquist and Alder. The data conformed well 
to this theory and values of the molar extinction coeffi- 
cients and equilibrium constants were calculated. These 
agreed well with those constants derived from electrical 
conductivity measurements. 125 pages. $2.00. 





THE QUANTUM MECHANICAL KINETIC 
THEORY OF NON-SPHERICAL MOLECULES 


(L. C. Card No. Mic 58-1930) 


Robert Folinsbee Snider, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Charles F, Curtiss 


This paper deals with two topics: Firstly, the calcula- 
tion of the collision cross-section for the collision of ro- 
tating non-spherical molecules and secondly, the formula- 
tion of the kinetic theory of gases when the molecules 
involved have internal states. 

The cross-section calculations that are investigated 
are those pertaining to collisions between rotating rigid 
molecules. Since the integral equation approach to the 
problem is used, the proof of certain modifications of the 
integral equation is required. For this purpose, it is 
proven that the volume integrals of the potential are equal, 
for rigid molecules, to surface integrals over the surface 
of the excluded volume ovaloid of the two molecules. To 
simplify the problem, the restriction is made that one of 
the molecules is a sphere. This has the effect that the 
excluded volume ovaloid merely rotates as the molecules 
rotate, in contrast to a general rotation and change in 
shape. A coordinate system appropriate to the shape of 
the excluded volume ovaloid is then introduced and certain 
properties of the solutions of the wave equation expressed 
in this coordinate system are assumed. These are of such 
a nature as to simplify the surface integrals. The rotation 
of the non-spherical molecule is taken into account by us- 
ing the rotational properties of the solutions of the wave 
equation. | 

By the use of these techniques and distorted wave ap- 
proximation, the integral equation is reduced to sets of 
coupled simultaneous algebraic equations for the expansion 
coefficients of the wave functions; one set for the elastic- 
ally scattered wave and one each for the inelastic wave 
functions. For the special case that the non-spherical 
molecules are spheroids and that they are almost spheri- 
cal, these equations are solved to give explicit expressions 
for the wave function correct to the first non-zero devia- 
tions from the spherical limit. From these wave functions, 
the cross-sections are calculated to the same order in the 
non-spheracity. 

The basis of the present treatment of the kinetic theory 
is the Boltzmann equation. In contrast to previous treat- 
ments, the asymmetry of the collision cross-section is 
considered. In this regard, a general symmetry property 
of the cross-section is proven with the help of the collision 
matrix formulation of scattering theory. This symmetry 
property permits many of the ordinary kinetic theory 
statements to be proven, though it does not permit the 
proof of the H-theorem. However, with the help of this 
symmetry property, the existence of solutions of the inte- 
gral equations derived from the Boltzmann equation is 
proven in complete generality. 

Due to the asymmetry of the cross-section, the varia- 
tional method that is usually used to solve the integral 
equations cannot be applied directly to this problem. How- 
ever, for the special case where the internal states are 
rotational states of cylindrically symmetric molecules 
whose centers of mass are centers of symmetry, the 
square brackets may be defined in such a way that a 
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variational method analogous to the classical one is applic- 
able. To prove this, a symmetry property of the collision 
cross-section is proven for rotational states of the above 
symmetry type. The proof of this last cross-section sym- 
metry is based on Gioumousis’ recent general scattering 
treatment of non-spherical molecules (Gioumousis, Thesis, 
University of Wisconsin, 1955). 

With the aid of this variational method, approximate 
expressions are obtained for the transport coefficients. In 
particular, the diffusion coefficient for a binary gaseous 
mixture is expressed in terms of integrals of the cross- 
section. Finally, with the use of the previously calculated 
cross-sections for sphere-spheroid collisions, the diffu- 
sion coefficient for such molecules is considered. In the 
low temperature limit an explicit expression for this dif- 
fusion coefficient is obtained, which includes the first tem- 
perature and asymmetry correction terms. 

142 pages. $2.00. 


A STUDY OF THE PYROLYSIS OF 
ACETYLENE AND ACETYLENE-AROMATIC 
HYDROCARBON MIXTURES 


(L. C. Card No. Mic 58-1671) 


Ferdinand C. Stehling, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor Robbin C, Anderson 


22 mole per cent acetylene in helium was pyrolyzed at 
600, 700, 800, and 900°C. and some of the products ana- 
lyzed by gas chromatography. Benzene was the major 
product at the lower temperatures. At higher tempera- 
tures methane, ethylene, hydrogen, indene, styrene, naph- 
thalene, carbon, and unidentified higher polymers were 
also produced. The effect of the addition of various aro- 
matic hydrocarbons on the product distribution was deter - 
mined. Each of the additives, benzene, naphthalene, tolu- 
ene, and 2-methylnaphthalene, promoted the production of 
methane, hydrogen, and ethylene. The methyl-substituted 
compounds were particularly effective. Toluene and 2- 
methylnaphthalene were also quite effective in promoting 
carbon formation, especially at 800 and 900°C. Naphtha- 
lene was a weak promoter; benzene had no apparent effect 
on carbon production. 

The acetylene -aromatic hydrocarbon systems are too 
complex to determine exactly how the effects stated above 





are obtained. However, the reaction of the aromatic hy- 
drocarbon with acetylene itself does not occur to an appre- 
ciable extent. Instead, the additives react with some spe- 
cies produced from acetylene, probablya radical. Benzene 
and naphthalene are probably not intermediates in the 
transition of acetylene to carbon. 97 pages. $2.00. 


SOME THERMAL AND MAGNETIC 
PROPERTIES OF MgNiz 


(L. C. Card No. Mic 58-2042) 


John Stanley Wollam, Ph.D. 
University of Pittsburgh, 1958 


The intermetallic compound MgNiz was studied calori- 
metrically and magnetically in an attempt to gain a better 
understanding of the conditions underlying the existence of 
MgNiz and other alloys of the same structure. This par- 
ticular example of the Laves-phase group of alloys was 
chosen because of its reported ferromagnetic character 
below 235°C, and the contradictions implied by this. 

Samples were prepared by melting the mixed metals 
under argon in magnesium oxide crucibles. 

The heat capacity was measured from 10 to 555°K to 
within 0.2 per cent. Values of AC, of formation for the 
same temperature range were found to be negative, de- 
creasing with temperature. The entropy and entropy of 
formation were also calculated for various temperatures 
and agree with previous data where they exist. 

An estimate, from cooling rate data, of the heat of fu- 
sion was seen to be in rather poor agreement with an em- 
pirical rule for the heats of fusion of intermetallic com- 
pounds. The melting temperatures of MgNiz and Mg2 Ni 
given by others have been confirmed. 

There was, however, no confirmation of the ferromag- 
netism previously claimed for MgNiz, although evidence 
was found of thermal and magnetic anomalies at 194°C. 
Several possible explanations have been offered as to the 
cause of the observed effects. 

The compound was indicated, by susceptibility meas- 
urements at two temperatures, to be moderately strongly 
paramagnetic, and from the effective Bohr magneton num- 
ber it has been concluded that MgNiz takes on its structure 
because of, among other things, a favorable valence elec- 
tron concentration of about 1.8. An inescapable conse- 
quence of this conclusion is that nickel in this compound 
does not behave as it does in simple solid solution. 

79 pages. $2.00. 
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OIL INDUSTRY; A STRATEGIC FACTOR 
IN THE ECONOMIC DEVELOPMENT OF IRAQ 


(L. C. Card No. Mic 58-1328) 


Ribhi Abu El-Haj, Ph.D. 
Columbia University, 1957 


This paper deals with the impact of foreign investment 
in mining on the economic development of an underdevel- 
oped country. The study is divided into two periods 1931- 
1950 and 1951-1953. 

Employment in the oil industry increased from an aver- 
age of 3,900 in 1931-1950 to 12,000 from 1951-1953. Earn- 
ings in the industry were higher than those generally 
earned elsewhere, but employment was low (in 1950 it 
comprised 2.7% of the non-agricultural labor force) be- 
cause: (1) the industry is highly capital intensive, (2) it 
provides its own fuel and transportation and (3) it does not 
refine oil for export. The industry contributed to develop- 
ment by providing skilled labor, industrial and managerial 
personnel who left the industry for employment elsewhere 
but the contribution was small, because the industry is 
highly specialized and few Iraqis are in entrepreneurial 
positions. 

Local economic activities were stimulated by expendi- 
tures of the industry and its employees. This increase in 
expenditure enabled some industries to operate at a low 
average cost, a result of economies of scale. In 1949 be- 
tween 4,6% and 6.4% of the national income was contributed 
by the industry’s local expenditures. 

The industry provided fuel for the development of irri- 
gation by pump and for transportation. A low demand for 
energy resources is typical of underdeveloped economies, 
thus Iraq’s local oil consumption was small, averaging 
2.8% of the total petroleum output in 1950-1953. 

The industry’s most important contribution to develop- 
ment came indirectly, through the government investing of 
most of its oil royalties plus loans (10,070,000 Iraqi Dinars) 
secured by royalties. From 1931-1950 the government 
annual net investment in development (financed mainly by 
Oil royalties) averaged I.D. 1,100,000 and from 1951-1953 
I.D. 9,408,000. While 1931-1950 was characterized by 
scarcity of capital since 1951 the government had ample 
foreign capital because of increased oil royalties. In 1956 
oil royalties shared 23% of the national income. In the 
former period there was a long run obstacle to economic 
development, namely scarcity of capital. Economic devel- 
opment after 1951 suggests that even when there is an 
ample supply of capital and the government seeks to invest 
this capital, there are short-run obstacles even in an under- 
developed country like Iraq, thinly populated, but rich in 
natural resources, to large-scale development. There are 
shortages of entrepreneurs, technology, skilled and semi- 
skilled labor, teachers and medical personnel. In 1951- 
1953 only 49% of planned investment was spent because 
the five year plan 1951-1955 was not well studied and 
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coordinated. To overcome bottlenecks in factors of pro- 
duction, the government imported highly specialized tech- 
nicians and personnel, opened technical and medical 
schools, and sent Iraqis for study and training abroad. But 
actual investment in the five year plan 1955-1960 will 
probably also fall short of the planned. 

The largest share of oil royalties was invested in agri- 
culture, 27% in the period 1931-1950 and 39.2% of planned 
investment in 1951-1955. Investment in transport and 
communications rated second, 23.3% in 1931-1950 and 
20.4% in the five year plan 1951-1955. In 1931-1950 in- 
vestment in education and public helath was 9.9% and in 
industry 2.5% of total investment, and in 1951-1955 it was 
9.4% and 20.0% of.the planned investment respectively. 
The development and distribution of state-owned land were 
also financed after 1945 from oil royalties. 

Thus, from 1931-1950, scarcity of foreign capital lim- 
ited Iraq’s economic development, after 1951, however, 
the government had an ample supply of foreign capital, but 
investment was nevertheless retarded by shortages in 
practically all other factors of production. 

212 pages. $2.75. 


TRAINING THE ELECTRICIAN APPRENTICES 
FOR THE AGE OF AUTOMATION 


(L. C. Card No. Mic 58-1757) 


Stephen John Barres, Ph,D. 
Purdue University, 1958 


Major Professor: William Vern Owen 


The thesis is concerned with the problem of offering a 
possible revised organization for the training of electrical 
apprentices, and a new training program that might be 
better adaptable for the present and future demands by the 
electrical industry and by the nation. 

In addition to practical experience gained in the elec- 
trical industry, the methods of investigation were: 1) dis- 
cussions with numerous company recruiting representa- 
tives, 2) use of the Purdue Libraries, including the new 
American Society of Training Directors’ Library, 3) vari- 
ous trade journals and papers, 4) a survey of one hundred 
and fifty letters requesting pertinent information from 
labor, management, and the government, 5) television 
script of pertinent interviews related to the problem, and 
6) interviews with executives of the International Brother- 
hood of Electrical Workers, AFL-CIO, the National Elec- 
trical Contractors’ Association, the National Director of 
the National Joint Apprenticeship and Training Committee 
for the Electrical Industry, and the U. S. Department of 
Labor, Bureau of Apprenticeship. 

Under the direction of the National Joint Apprenticeship 
and Training Committee, the National Director attempts to 
coordinate the independent training and retraining activi- 
ties of the state and local joint apprenticeship and training 
committees, which are found throughout the nation. The 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





9010 ECONOMICS 





national program involves nineteen thousand electrical 
apprentices, and an unavailable number of the seven hun- 
dred and fifty thousand members of the IBEW. In view of 
the tremendous problems involved in organizing and admin- 
istering a training program, a proposed plan of organiza- 
tion, and a new training program is offered. 

The most urgent changes in the current organization, 
are proposed for the National Director’s Office. The pro- 
posals provide the Director with a line and staff organiza- 
tion over which he would have direct control. The line 
organization would have two major divisions: 1) appren- 
ticeship training, and 2) advanced craft training and gen- 
eral education. 

The current practices of recruitment and selection of 
apprentices appeared to be adequate, but there is a need 
for more of the local organizations to adopt the concepts 
of the national organization. The current trend of recruit- 
ment tends to abandon the tradition of recruiting appren- 
tices from the ranks of the sons of the journeymen elec- 
tricians, and competitive tests are administered by the 
industry. 

The proposed training program deals with three prob- 
lems that face the industry today: 1) should the training 
be diversified or specialized, 2) should the present four- 
year program be extended due to the impact of innovations 
and inventions, and 3) should related classroom instruction 
be held during the evenings or during one full day-a-week. 
The possible solutions to the above problems are: 1) to 
provide five evening semesters of fundamentals for all 
apprentices, use the sixth day semester for intense train- 
ing in electronics, and the seventh and eighth evening se- 
mesters for training in a specialized area; 2) retain the 
four-year program by slightly increasing the number of 
semester hours from seventy-two to ninety, during the 
evening semesters, and institute one semester for elec- 
tronics that would be conducted one, full day-a-week; and 
3) as a trial, the training would require seven semesters 
of evening classes and one semester of day classes (con- 
ducted at the rate of one day per week). 

The study reveals that the electrical union does not 
oppose automation as long as there is planning for the 
human problems that are involved. The status of electrical 
maintenance-men will be improved due to the dependency 
of productivity on automatic systems and machinery; in 
turn the maintenance-man will have to be better skilled. 
The ratio of one apprentice to seven journeymen compares 
favorably with that of the other crafts, but there is evi- 
dence that a shortage of electricians will exist. The cost 
of training an apprentice (who does not provide the con- 
tractor with any profits until the apprentice’s third year) 
amounts to about thirty-five hundred dollars for the four- 
year period. Nevertheless, labor, management, and the 
government agree that apprenticeship training is a worth- 
while undertaking for the benefits that are derived in the 
long run. 

The study also reveals that there is a need for con- 
tinued and intense studies that would provide more efficient 
organization and training, which would create a better 
skilled craftsman, insure the productivity of the industry, 
and contribute to the survival of the nation. 

152 pages. $2.00. 








PUBLIC HOUSING LEGISLATION-- 
AN INTERPRETATION 


(L. C. Card No. Mic 58-2019) 


Robert Kevin Brown, Ph.D. 
University of Pittsburgh, 1958 


The Federal Government has participated financially 
in a low-rent public housing program since 1933. The 
legislative evolution of this program and its financial 
impact, especially on the city of Pittsburgh, Pennsylvania, 
are analyzed and a possible alternative program is recom- 
mended. 

A detailed history of the legislative development of the 
public housing program from the Housing Division of the 
Public Works Administration to the Housing Act of 1956 
is presented. An accounting is made of the total Federal 
investment in the program. Additions to the intital funds 
authorized by Congress are illustrated together with a 
chronological history of the growth of the Federal public 
housing program and its administrative agencies. The 
role of economic, social, and political factors is analyzed 
and evaluated in terms of their apparent effect on Con- 
gress’s willingness to endorse program expansion. 

The desire to create avenues for Government spending 
during the depression years, 1933-1934, was found to be 
the primary economic factor responsible for program 
initiation. Subsequent program expansion was augumented 
by the business recession of 1939, the advent of World War 
II, and the post-World War II expansion of the Federal 
Housing Administration and other Government-subsidized 
housing programs particularly beneficial to private build- 
ing and real estate interests. The social desirability of 
continuing Government support of the public housing pro- 
gram, although uppermost in the minds of housing reform- 
ers, was found to be a secondary consideration, subordi- 
nate to the economic and political desirability of continuing 
the low-rent housing program. 

The case study of the public housing program of the 
city of Pittsburgh is used to illustrate the financial impact 
of the program on a local community. The addition of each 
project is presented chronologically. The methods used in 
project financing are illustrated and a detailed analysis 
of the total investment in land, structures, and equipment 
is presented. Particular attention is placed on the effect 
the program has on the municipal tax structure by virtue 
of tax exemption granted to projects and the resultant 
creation of an indirect subsidy paid by local taxpaying 
residents. 

In conclusion, a direct rent subsidy program is pre- 
sented as a possible alternative to the present public hous- 
ing program, to be utilized in conjunction with an effec- 
tively enforced local housing code. Possible benefits of 
such a program, involving the payment of rent subsidies 
to individual families, appear to be its ability to render 
aid to a much larger group than is possible under the 
existing program; its relative ease of institution and dis- 
continuation; its use as an aid to the enforcement of local 
housing codes; and its ability to equate need and aid ona 
more realistic basis than the existing program. 

399 pages. $5.10. 
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AN ECONOMETRIC ANALYSIS OF THE 
GREENHOUSE TOMATO MARKET IN OHIO 


(L. C. Card No. Mic 58-2069) 


Abbas Ghezelbash, Ph.D 
The Ohio State University, 1957 


The study is an attempt to measure the relationship of 
the constituents of annual and weekly greenhouse tomato 
prices at the wholesale level in Ohio and to compare the 
results of the maximum likelihood and least squares meth- 
ods in certain phases of this study. 

Two distinct and completely separate models were 
proposed in order to accomplish these objectives. They 
were (1) the structural equations model and (2) the single 
equation model. The annual structural equations model 
was proposed primarily to obtain the numerical measure- 
ment for elasticities of supply and demand which would be 
used to determine the stability of the greenhouse tomato 
market. It is also designed to measure the cross-elastic- 
ities of selected competing and complementary products in 
consumption as wellas in production. The weekly struc- 
tural equations model was proposed with the intention of 
testing certain hypotheses (based primarily on observation) 
in regard to week-to-week price variations. The single 
equation models were proposed primarily for the purpose 
of comparison. 

The original structural equations for annual data con- 
sist of the following endogenous variables: (1) the price of 
greenhouse tomatoes, (2) the supply of greenhouse toma- 
toes harvested, (3) the supply of greenhouse tomatoes 
planted, (4) the price of tube tomatoes in Ohio, (5) the sup- 
ply of tube tomatoes in Ohio. After it was discovered that 
the data for supply-planted greenhouse tomatoes were not 
available, the model was reduced to four equations by 


omitting the supply-harvested schedule on the assumption 
that whatever was planted was harvested. The structural 
equations for weekly data consist of the following endoge- 
nous variables: (1) the greenhouse tomato price and (2) 
the tube tomato price in Ohio. This model is used on the 
assumption that the weekly price of greenhouse tomatoes 
is jointly determined by the price of tube tomatoes in Ohio 
and its various markets. 

All the equations of the annual structural equations 
except the supply-planted schedule, which does not need 
identification, are overidentified. The equations of the 
weekly structural equations for individual markets are 
just-identified and overidentified, and the equations of 
Ohio structural equations are both just-identified. 

Since much of the proposed data was not available, the 
best possible alternatives were employed. The fall crop 
and spring crops were analyzed separately. 

From the analysis of the demand equations based on 
annual data, it has been established that the elasticity of 
demand varies from 4.32 to 2.40. There is additional in- 
dication that tube and greenhouse tomatoes are close sub- 
stitutes and that greenhouse tomatoes and greenhouse 
lettuce are complementary products. Also, it has been 
determined that income elasticity of greenhouse tomatoes 
ranges from 1.63 to 8.02. Not all the above coefficients 
were significant at the 95 per cent level. 

Analysis of the supply equations based on annual data 
indicates that growers respond to the price of greenhouse 
tomatoes for the previous years and substitute greenhouse 
lettuce for greenhouse tomatoes or vice versa. 

Analysis of greenhouse tomatoes based on weekly data 





indicates that a high correlation exists between the price 
and quantity of greenhouse tomatoes. The coefficients of 
“elasticity” ranged from 7 to 26. The cross-elasticity of 
greenhouse tomatoes and tube tomatoes varied from 3 to 
28. The price of greenhouse tomatoes in the deficit tomato 
areas is influential in determining the price of greenhouse 
tomatoes in the Cleveland, Cincinnati, and Toledo markets. 
All the above coefficients were significant at the 95 per 
cent level. 

The results of this study do not provide conclusive 
evidence for determining the superiority of either of the 
two methods used. The proposed models should be tested 
with more adequate data before modifications are attempted. 

176 pages. $2.30. 


HISTORY AND EVALUATION OF TRADING 
IN FUTURES IN POTATOES, 1930-1956 


(L. C. Card No. Mic 58-2098) 


Howard Franklin Robinson, Ph.D. 
The Ohio State University, 1957 


The buying and selling of futures contracts in potatoes 
has taken place on organized commodity exchanges since 
1931. Very little activity took place during the first ten 
years on the Chicago Mercantile Exchange. Erratic price 
movements and a relatively small volume of trading were 
characteristic of this period. The chief accomplishment 
during this decade was to introduce the idea to the mem- 
bers of the trade and overcome suspicion inherited from 
futures trading in other commodities. 

In 1941, potatoes were added to the Board of the New 
York Mercantile Exchange (NYME). Since 1945, over 95 
per cent of the trading has taken place on this market. 

The most rapid growth was during the 1951-55 period. The 
average volume of trading increased from a prewar total 
of 1,446 carlots to a postwar total of 32,000 carlots anda 
1951-56 average of 105,000 carlots. Open contracts in- 
creased from a prewar monthly average of 64 carlots to a 
postwar average of 1,440 carlots and a 1951-56 average of 
3,456 carlots. 

Futures trading is not confined to nonperishable com- 
modities which have long storage periods, as is commonly 
thought. The potato futures market compared favorably 
with those of wheat, cotton, oats, and corn in the volume of 
trading andthe number of transactions consummated. 

The principal economic function of the futures market 
is to provide a medium through which producers, dealers, 
and processors of the commodities traded on the exchanges 
can ensure themselves against the effect of price fluctua- 
tions. Regulatory activities on commodity exchanges by 
the Commodity Exchange Authority are aimed at maintain- 
ing the proper competitive conditions necessary in attain- 
ing this goal. 

Criticisms of futures trading as a market institution 
have evolved largely from the misuse of the market by 
traders and from a misconception of the role of the spec- 
ulator. The speculator assumes risks that would otherwise 
have to be absorbed by producers and distributors and 
finally by consumers of farm products. Therefore, the 
speculator or risk-taker performs a function in our eco- 
nomic system. 
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An analysis of the relationship between the relative 
movement of the Ohio cash and the March (NYME) potato 
futures shows that the potato futures market can be used 
successfully for hedging by the Ohio potato grower. Fur- 
ther analysis revealed that the Ohio farmer could have 
profitably hedged his potato crop during the 1951-56 
seasons. 

The Ohio farmer apparently enjoys a price floor of 
about $1.75 per hundredweight as a result of his locational 
advantages in relation to his competitors. It follows that 
it would not be wise for him to pursue a practice of indis- 
criminate hedging. It was possible to successfully predict 
profitable years to hedge for the 1951-56 seasons. 

In conclusion, the study shows that, if the Ohio potato 
grower uses the futures market for hedging rather than 
for speculation, it is possible for him to maximize his 
returns and thereby contribute to a more efficient alloca- 
tion of resources in our economy. 191 pages. $2.50. 


MUNICIPAL ELECTRIC UTILITY SYSTEMS 
IN OKLAHOMA 


(L. C. Card No. Mic 58-1957) 


Stanley Allen Self, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Jim Eanes Reese 


Although there are a number of studies of municipal 
electric systems, no research has been devoted exclusively 
to the systems in Oklahoma. The problem was to survey 
the systems in this state by gathering basic data on their 
history, legal status, technological development, and finan- 
cial management. 

Unpublished Federal Power Commission reports indi- 
cated that seventy-one Oklahoma municipalities operated 
electric systems in 1955. The writer visited each com- 
munity and examined all municipal records relating to the 
electric system. Municipal officials were interviewed. 
Other data were collected from newspapers and reports 
filed with government agencies. 

Some of the major findings follow: 

1. Although their numbers have remained fairly con- 
stant since 1930, municipal systems have greatly expanded 
their operations. Since 1927, municipal electric revenues 
have regularly constituted about 11 per cent of total elec- 
tric utility revenues in the state. 

2. Eighty-four municipalities, most of them small, 
have abandoned their electric systems. About 80 per cent 
of these abandonments took place between 1920 and 1929. 
The same proportion of abandonments occurred in commu- 
nities of less than 1,500 population. 

3. Although most of the existing systems were estab- 
lished in order to provide an otherwise unavailable public 
service at reasonable cost, their role as collectors of 
municipal revenue is more important today. Electric rev- 
enues rose from about $4 million in 1945 to more than $10 
million in 1955. About 37 per cent of revenues in 1955 
were net profits. Anticipated property tax revenue, in con- 
trast, was $1.4 million. 

4. There are few legal restrictions on municipal 
systems. The most severe limitation forbids issuance of 





revenue bonds. A recent statute, however, may permit 
revenue bond issues through a trust for governmental pur- 
poses. Municipal systems have received over $20 million 
from general obligation bonds. About 70 per cent of this 
amount was issued after 1945, primarily to expand gener- 
ating systems. 

9. The trend toward purchase of wholesale power 
accelerated from 1922 to 1927, when the number of pur- 
chasing systems rose from seven to thirty-seven. Gener- 
ating systems again sharply declined in numbers after 
World War II, falling from forty in 1945 to nineteen in 1955. 
Generated output had decreased to about half of total mu- 
nicipal output by 1955. 

6. Public power agencies supplied twenty-four munici- 
pal systems in 1955, the two major private systems sup- 
plied twenty-three, and other municipal systems and rural 
electric cooperatives supplied five other small purchasing 
systems. Fourteen of the remaining systems generated 
all their output with internal combustion engines while 
three others utilized steam turbines. 

7. The average residential bill for 250 kilowatt-hours 
of municipal electricity was 23 per cent above the state 
average and 38 per cent above the national average in 1956. 

A uniform accounting system, exchange of information 
among the systems, and further integration of the systems 
into the Oklahoma transmission network are recommended. 

429 pages. $5.50. 


A SUGGESTED PLAN FOR THE SYRIAN 
AGRICULTURAL COOPERATIVES BASED UPON A 
STUDY OF SELECTED AGRICULTURAL 
COOPERATIVES IN OHIO AND IN THE 
UNITED STATES GENERALLY 


(L. C. Card No. Mic 58-2106) 


Adnan Shukay Shuman, Ph.D. 
The Ohio State University, 1957 


In 1942 the first cooperative association in Syria was 
organized in Dar Itaya, a village 40 miles south of Damas- 
cus. In 1950, the Parliament of Syria passed the Coopera- 
tive Law. During the period between 1950 and 1955, only 
47 agricultural cooperative associations were established. 
Because of the lack of education concerning cooperatives, 
insufficient capital, and the absence of good management, 
the cooperative movement in Syria faced many problems. 

According to the Cooperative Law of 1950, a Coopera- 
tive Service was to be established to help and supervise 
the growing cooperative associations, but this government 
agency has not been established yet. It can be said that 
the Syrian Government did not assist the growth of the 
cooperative movement as much as other countries helped 
the movement—notably the United States and some Euro- 
pean countries. The Federal Government in the United 
States created new government agencies in 1933 to help 
agricultural cooperatives as well as to aid farmers. These 
new agencies were the Bank for Cooperatives and the Pro- 
duction Credit System. The Bank for Cooperatives con- 
sisted of thirteen banks, The Central Banks for Coopera- 
tives, and twelve banks, one in each of the Federal Land 
Bank Districts. The Production Credit System consisted 
of twelve production credit corporations, one in each of 
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the Federal Land Bank Districts (later known as Farm 
Credit Districts), and a number of production credit asso- 
ciations founded on the cooperative basis by the farmer 
borrowers, and it used the Federal Intermediate Credit 
Banks for discounting farmers’ notes. The Production 
Credit System was an essential factor in supplying the 
American farmers with short-term credit. 

The Federal Government established the Rural Elec- 
trification Administration in 1935 as a credit agency to 
supply farmers with capital funds needed for the establish- 
ment of electrical power cooperatives. These electric 
cooperatives facilitate the mechanization of farm opera- 
tions and improve farm life by introducing electric labor- 
saving devices in the rural areas. 

In order to help achieve the purpose of this study, which 
is to build a plan for the cooperative movement in Syria, 
the author followed an historical study of the origin and 
growth of selected cooperatives in the United States, with 
emphasis on selected cooperatives in Ohio. The coopera- 
tives selected were: livestock, dairy, grain, poultry and 
eggs, rural electrification, and Production Credit Associa- 
tions. Also, a comparative statistical analysis was made 
for twenty county farm bureau cooperative associations 
and twenty cooperative elevators. Ten of these elevators 
are members of The Ohio Equity Exchange, and the other 
ten belong to the Ohio Farmers’ Grain and Supply Associa- 
tion. The purposes of this study were to compare the 
major expenses of these two groups of cooperatives and to 
test the soundness of management and the economies of 
scale. 

The following conclusions were drawn: 


1. The Equity and Ohio Farmers’ groups of cooperative 
elevators operate at a lower cost than the Farm Bu- 
reau Cooperative Associations. 


. Economies of scale existed for both groups. 


3. The Equity and Ohio Farmers’ groups of cooperative 
elevators appear to be better managed than the Farm 
Bureau Cooperative Associations. 


On the basis of these studies, the author suggested a 
plan for the improvement of the Agricultural cooperative 
movement in Syria which provides for the establishment of 
legislative support, an educational society, a farm credit 
board, a production credit system, and several types of 


cooperatives. 253 pages. $3.30. 
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A STUDY OF THE APPLICATION OF CERTAIN 
STATISTICAL AND CARTOGRAPHIC TOOLS TO A 
QUANTITATIVE PROBLEM IN MARKET ANALYSIS 


(L. C. Card No. Mic 58-1604) 


James DeWayne Benson, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor William A. Knoke 


The purpose of this study was to devise a means of 
minimizing the chief limitation to greater utilization of 





the multiple correlation method of quantitative market 
analysis. This limitation grows from the complexity of its 
techniques, for those business executives who cannot com- 
prehend its techniques often refuse to have confidence in 
it. Therefore, the purpose of this study was to devise a 
means of presentation to the business executive which 
would allow the method to be more comprehensible rather 
than substitute for the basic methodology. The objectives 
of this paper were: (1) To devise a scientific and objective 
method of geographically defining the distribution of the 
product and various independent variables. (2) To demon- 
strate correlation detection by viewing these geographi- 
cally defined variables. (3) To devise a scientific and 
objective method of geographically. defining the “distribu- 
tion of differences” between the estimated and the actual 
values of the dependent variable. These objectives were 
achieved by employing the research tools of statistics and 
the isoplething method of cartography. 

It was found in this study that variables, dependent and 
independent, could be mapped by the following procedure: 


1. Determine the size of the geographical unit from 
which to collect the data. 


. Collect the data. 


. Plot the data in the respective geographical setting 
on map. 


. Determine the arithmetic mean and the standard 
deviation of the distribution being defined and isopleth 
the values on units of the arithmetic mean and the 
arithmetic mean plus and minus units of the standard 
deviation. 


. Color the isopleth intervals by a standard color 
scheme. 


6. Label and document the resulting map. 


When the distribution of a variable has been so defined, 
the individual values retain their identity geographically 
and are graded statistically, on the basis of their deviation 
from the arithmetic mean, into six classes. Each of these 
classes is geographically fragmentized and encompasses 
a known percentage of the values. In viewing such a map 
one can readily find the peaks and valleys of concentration. 

The maps of variables so defined will be identical in 
appearance in cases where perfect positive correlation 
exists and will be similar when correlation approaches 
unity. When a condition of perfect negative correlation 
exists between two variables so defined, the maps will be 
identical in all detail with the exception of color, which 
will be in reversed order. The maps will be similar when 
correlation approaches -1.00 with the exception of color, 
which will be in reversed order. Once maps of the vari- 
ables have been developed, map similarity may be used 
effectively as a criterion in ferreting out independent 
variables for correlation purposes. 

The “distribution of differences” between the estimated 
and the actual values of the dependent variable may be 
mapped by the same procedure employed in mapping the 
variables, with the following exception: the differences, 
once plotted, are isoplethed on the values of zero and zero 
plus and minus units of the standard error of the estimate. 
Such isoplething geographically and statistically parallels 
the product of the procedure employed in mapping the 
variables. Such a map associates the “differences” to 
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their geographical setting, and grades these differences 
into six classes according to their deviation from the esti- 
mated values. By viewing this map, one can readily iden- 
tify the critical areas with respect to estimation. 

161 pages. $2.15. 


AN EVALUATIVE STUDY OF THE FEDERALLY 
REIMBURSABLE PART-TIME COOPERATIVE 
DISTRIBUTIVE EDUCATION PROGRAMS IN THE 
PUBLIC SECONDARY SCHOOLS OF ILLINOIS 


(L. C. Card No. Mic 58-1609) 


LeRoy J. Donaldson, Ph.D. 
State University of Iowa, 1958 


Chairman: Dr. William J. Masson 


The major purpose of this study was to measure the 
effectiveness of the federally reimbursable cooperative 
part-time distributive education programs in the public 
secondary schools of Illinois. 

One minor purpose was to compile the elements which 
make cooperative part-time distributive education pro- 
grams successful, so that those elements could be taught 
to present and prospective coordinators. A second minor 
purpose was to ascertain the weaknesses of this type of 
education, in order that such weaknesses could be elimi- 
inated. 

The information upon which this dissertation was based 
was secured through mailed questionnaires from 883 per- 
sons in [llinois. The sample included the following: 

Graduates of cooperative programs 97 

School administrators and guidance personnel 51 

Employers of cooperative students 110 

Parents of cooperative students and graduates 104 

Coordinators of distributive education 23 

Other business teachers 34 

Chamber of Commerce officials 16 

Non-business-education teachers 17 

The sample included about 50 per dent of the coopera- 
tive part-time distributive education programs in Dlinois 
outside Chicago. 

The questionnaires to the 883 persons attempted to 
obtain information from them which would throw light on 
various phases of the program. For example, some of the 
questions concerned the classroom phase of the program. 
Others were about the on-the-job phase of the program. 
Some of the questions attempted to ascertain how well the 
coordinators were prepared from the standpoint of formal 
education, as well as from the standpoint of practical ex- 
perience. 

Since the end-product of the cooperative part-time 
programs is a high-school graduate who is prepared to 
perform effectively in a beginning position in the field of 
retailing, much information was secured about the students 
and graduates. Their job performance was evaluated in 
comparison with other workers of their own age. The 
positions which graduates had achieved, and the salaries 
they were earning were sought as indicators of the success 
they had attained. 

Of particular interest to the study, were the opinions 
secured from parents, since they were in a position to be 





able to judge the effects of the cooperative program on 
their children. For the most part, the opinions of the 
parents were quite favorable. 

One of the vital elements which was pointed out by 
practically all segments of the sample, was the importance 
of expert guidance and selection in helping students to de- 
cide either for or against entering the program. A great 
many of the weaknesses of the program were attributed to 
the presence of students in it who were not interested in, 
nor fitted for, employment in the retailing field. 

The results of the study showed that the cooperative 
part-time distributive programs in Dlinois were function- 
ing effectively. Much material concerning these programs 
was compiled which could be of value both from a remedial 
standpoint, and also from the standpoint of its usefulness 
in preparing coordinators for the cooperative part-time 
distributive education field. 466 pages. $5.95. 


MODERN JAPANESE BOOK PUBLISHING 
(L. C. Card No. Mic 58-1443) 


Godfrey Raymond Nunn, Ph.D 
University of Michigan, 1957 


Books have the unique quality among media of mass 
communication of being able to achieve a national distri- 
bution with an audience of only a few thousand readers. 
Their size and form permit an extensive treatment of 
topics. They are therefore able to exert a selective, in- 
tensive and permanent influence. In Japan, the book pub- 
lishing industry is one of the world’s largest, and in num- 
ber of titles, it ranks first. Despite its size and important 
role, there are no overall analyses of its operations in 
Western languages or in Japanese. 

The purpose of this study has been to determine in what 
ways Japanese publishing, in the publication and distribu- 
tion of books, acts in a selective manner and influences 
the availability of these books to readers. Textbooks, 
juvenile and school reference books, and publications of 
government and public agencies are not considered. 

The study was carried out in two stages. First came 
an exploratory stage during which data was collected from 
documentary sources. A second stage involved field study, 
which consisted of a series of structured interviews of a 
representative sample of publishers, book wholesalers 
and booksellers, and first-hand observation. The almost 
complete cooperation of the industry made it possible to 
carry out this study and to arrive at the following conclu- 
sions: 

The absence of literary agents, and the relative absence 
of the unsolicited manuscript, compared to the United 
States, restrictsthe number of manuscripts coming forward 
in Japan. Consequently the publishing industry, 93% of 
which is concentrated in Tokyo, is forced, to a larger ex- 
tent than elsewhere, to initiate publications, either by 
commissioning new books, or reprinting old ones. The 
pressure to find manuscripts also makes the Japanese 
publisher receptive to the publication of translations into 
Japanese. The result of the publishing firms taking the 
initiative is to reinforce the effect of these firms’ publish- 
ing policies, an effect which is also intensified by the grow- 
ing concentration within the industry. 
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A rather rigid system of distribution of new books on 
consignment from the publishers to the bookshops is 
handled primarily by wholesalers, who are also concen- 
trated in Tokyo. This operation is synchronized with ad- 
vertisement in the daily newspapers. These factors, to- 
gether with the use of a system of wholesalers’ regional 
warehouses, afford rapid and effective book distribution 
to bookshops, and create conditions of maximum availa- 
bility within the limits of the existing bookshop system. 

The Japanese book market is closely related to the 
proportion of the population with a university education, 
with the university student population, and with officials 
and office workers. It is served by some 650 to 900 book- 
shops with an excellent to fair stock of books on consign- 
ment and located mainly in Tokyo and in the Osaka-Kyoto- 
Kobe area. Those located in the prefectures tend to be 
concentrated in the chief prefectural city. Bookshops with 


adequate stocks are not generally available in rural areas. 


Public libraries correspond in location to bookshops with 
adequate stocks, and their service is very much weaker 
than that provided in the United States and in the United 
Kingdom. . The complete absence of the book club and the 
relative absence of mail order distribution for books, 
compared with the United States, again restricts book 
availability. This is remedied in part by a growing but 
inadequate bookmobile service in rural areas and a rental 
library service in urban areas. 

A number of other features of the industry were found 
to weaken the economic situation of the publisher, and 
these together with the economic setback of 1954, are 
bringing about a general economic stagnation of the indus- 
try, at a time when it should be expanding to communicate 
the growing universe of ideas to readers in Japan. 

215 pages. $2.80. 


PROFIT SHARING AND THE PROBLEMS 
OF TECHNOLOGICAL CHANGE -- A CASE STUDY 
OF WORKLOAD CHANGE IN A TEXTILE MILL 


(L. C. Card No. Mic 58-867) 


Ramnarain Sukhraj Tarneja, Ph.D. 
Cornell University, 1957 


Supervisors: Frank B. Miller and N, Arnold Tolles 


The main research question examined in this disserta- 
tion is whether or not profit sharing makes a direct con- 
tribution tothe survival of an industrial organisation inthe 
face of adverse external economic environment. It has 
been suggested that one important test of the adaptability 
of a firm to external economic forces is the capacity of 
the firm to introduce needed innovation or technological 
change. If (a) the success and utility of a profit sharing 
plan depends on maintaining a favourable profit picture 
and (b) the introduction of technological change facilitates 
improving profit, it becomes extremely relevant to inves- 
tigate the relationship of profit sharing to acceptance of 
technological change. This dissertation examines this 
relationship on the basis of empirical research done at 
the American Velvet Company, Stonington, Connecticut, 
during a ten-month period -- August 1956-May 1957. Dur- 
ing this period the weaver’s workload was changed from 








four to six looms in order to improve internal efficiency 
of the firm to counteract the ever growing competition in 
the textile industry. This particular case study was of 
special significance because it enabled the author to 
examine: 


A. The working of a profit sharing plan for a six- 
teen year period and to evaluate it in terms of 
the concepts developed by the Illini City Study 
and the Theory of Interaction; | 








. The introduction of two different comparable 
changes in weaver’s workload (i.e., from two to 
four looms in 1938 and from four to six looms 
in 1956), in a situation having the following 
characteristics: 


(i) in the same unionised concern; 
(ii) at two widely separated points in time; 


(iii) with very different results in terms of 
worker acceptance (strike of 16 months in 
1938 and voluntary acceptance in 1956); 


(iv) related to the presence or absence of 
profit sharing in the mill (used as prima 
facie evidence of acceptance in 1956 as 
contrasted to rejection in 1939). 





The results of field investigation showed that in a pe- 
riod of sixteen years, profit sharing has developed from 
a “bookkeeping” adjunct of the industrial organisation to 
a healthy and effective system of industrial democracy at 
the plant level, thus changing the entire pattern of the 
working of the organisation itself. The new organisation 
in the mill is characterised by joint decision making and 
consultative agencies, although there have been no drastic 
changes in formal management prerogatives. It has, how- 
ever, accepted a distinct consultative approach by seeking 
workers’ advice on all administrative and technical changes. 
. In 1956, when the adverse external economic environ- 
ment forced this mill to change from four to six looms, 
formal introduction of change was preceded by full fledged 
consultations among all interested parties. After the initial 
resistance and bargaining, the new job assignment was 
accepted by the weavers. 

For comparative purposes, an analysis of case studies 
of the relationship of technological change and interaction 
patterns has been made in the text. Since this is the first 
empirical study to deal with both profit sharing and accept- 
ance of technological change, it is perhaps ambitious to 
draw any universally applicable generalisations. Profit 
Sharing is the “hinge” on which rested the nature of the 
process of decision making and joint consultation in this 
particular situation. The contribution of profit sharing in 
bringing about group solidarity and encouraging worker 
participation in decision making helps to substantiate the 
statement that profit sharing may help joint decision mak- 
ing and consequently may expedite the process of intro- 
ducing technological change. On the basis of this study it 
can be said that profit sharing accompanied by an effective 
joint consultative machinery facilitates introduction of 
technological change and can partly insulate against the 
vagaries of an adverse economic environment thus limiting 
threats to the survival of an industrial organisation. The 
form of a joint consultation machinery can be prescribed 
after an appraisal of the socio-technical system of an 
industrial organisation. 251 pages. $3.25. 
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INDUSTRIAL LOCATION FACTORS IN WYOMING: 
A FUNCTIONAL ANALYSIS 


(L. C. Card No. Mic 58-1674) 


Othel DeVoice Turner, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr, Stanley A. Arbingast 


The major purpose of this dissertation was to make a 
functionai analysis of industrial location factors in Wyom- 
ing. Such an analysis emphasizes comparison, correlation, 
and appraisal of these factors rather than the amassing of 
complete factual data. The aim is comprehension or under- 
standing through functional correlation. 

Wyoming is a relatively unindustrialized state, geo- 
graphically situated in one of the least industrialized re- 
gions in the nation. Within its borders are large deposits 
of various kinds of energy materials, as well as a variety 
of other raw materials; it is also on the headwaters of 
four of the major river basin systems in the United States. 
The emergence of Wyoming’s assets as available and usa- 
ble resources, however, is dependent upon the complex 
interactions of a number of factors--both in and out of the 
state. Foremost among these factors are research and 
technological advancements, demand for and the supply of 
various kinds of resources, and the cost relationships 
which develop. 

The dissertation contains a review of the literature on 
location of industry and a chapter containing a comprehen- 
sive explanation of the functional theory of resources as 
developed by Erich W. Zimmermann, of The University of 
Texas. Two chapters are devoted to analysis of the land, 
population, employment and income patterns and the gen- 
eral economic structure of Wyoming and the reasons why 
it has assumed the form that it has. The effects of market 
and transportation factors upon industrial development are 
also analyzed in these two chapters. 

In subsequent chapters, several specific location fac- 
tors are analyzed with emphasis upon the possible effects 
of world, national, and regional demand, technological 
progress, and cost relationships, insofar as these might 
affect industrial development. Factors analyzed include 
energy sources, raw materials, water, and labor. 

The two concluding chapters are devoted to a discus- 
sion of problems which result from the nature and charac- 
ter of the economic organization of Wyoming and a sum- 
mary and forecast of possible economic development in the 
light of world, national, regional, and local conditions and 
circumstances. In addition, the final chapter includes an 
enumeration and discussion of several proposed guides for 
promotional activities. 331 pages. $4.25. 
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A THEORETICAL APPROACH TO THE 
DETERMINATION AND USE OF SALES POTENTIALS 
FOR GEOGRAPHIC ALLOCATION OF 
MARKETING EFFORTS 


(L. C. Card No. Mic 58-1629) 


Louis Donovan Volpp, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor William A, Knoke 


Planning the pattern of geographic allocation of selling 
efforts is an important facet of marketing management. 
This dissertation deals with some theoretical aspects of 
establishing a base for planning, and with planning the 
geographic allocation of selling efforts. The approach 
used is theoretical in that it is model oriented, rather than 
centered around empirical data. 

The first model is used to analyze conditions of perfect 
allocation of industry and firm selling efforts. A homoge- 
neous universe model is established at the outset and is 
subsequently modified until it more closely resembles the 
real world. There are some market conditions described 
in which the industry perfect allocation pattern is not in 
proportion to relative sales possibilities. In addition, in 
instances in which industry efforts are perfectly allocated, 
the firm should plan its allocation pattern on the basis of 
knowledge of the relationship between firm efforts as a 
percent of industry efforts and market share in the trade 
areas or other control units. Some of the possible rela- 
tionships result in firm allocation out of proportion to 
sales potentials and out of proportion to industry efforts 
allocation pattern. 

The planning base for geographic allocation considered 
is a measure of relative sales possibilities or sales poten- 
tials. In perfect allocation of industry efforts, sales poten- 
tials equal industry sales in an area divided by total indus- 
try sales. However, if industry selling efforts are imper- 
fectly allocated, there is no way to directly measure sales 
potentials so multivariate analysis is used to establish 
them. A special problem arises from the fact that the 
multivariate analysis should provide a manner of estab- 
lishing sales potentials and that a measure of sales poten- 
tials (the dependent variable) is essential to the analysis 
itself. Two methods of estimating a usable dependent 
variable are proposed: one is a restricted perfect alloca- 
tion of industry efforts assumption method and the other 
suggests stratification of trade areas according to values 
of the sales-efforts ratio. With these two methods it 
appears that the multivariate analysis will produce rea- 
sonable sales potential measures. 

The remainder of the dissertation deals with the prob- 
lem of planning the allocation of firm selling efforts under 
conditions of imperfect industry allocation of efforts. 
Allocation in proportion to sales potentials is compared 
with an allocation based on a form of marginal analysis. 
The conclusion is made that the optimum allocation is not 
in proportion to sales potentials where industry efforts 
are imperfectly allocated. A major emphasis is placed on 
attempting to develop conceptually sound and reasonable 
methods of estimating the necessary functional relation- 
ships requisite to the approach. 221 pages. $2.90. 
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THE FINANCIAL EXPERIENCE OF BENEFICIARIES 
OF PERSONAL LIVING TRUSTS IN PHILADELPHIA, 
1920-1954 


(L. C. Card No. Mic 58-1838) 


Philip Elkin, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dan M, McGill 


Purpose: (1) To describe the financial experience of 
beneficiaries of living trusts over a thirty-five year period, 
1920-1954. (2) To compare this financial experience by 
type of trustee management and by type of investment 
powers. 

Materials and Methods: One hundred and one court 
adjudications of living trusts were the sources of original 
data. The study was oriented to the viewpoint of the trust 
beneficiary either as a life tenant or as a remainderman. 
The financial aspects examined were the amount of dollars 
_ received by beneficiaries either as distribution of trust 
income or the distribution of trust principal, in relation to 
a given input of dollars by the creator of the inter vivos 
trust. 

Facts Presented: (1) Over-all analysis of 101 living 
trusts, principal and income accounts. (2) Analysis by 
type of investment authorization, principal and income 
accounts; 81 discretionary, 20 legal. (3) Analysis by type 
of trustee management; 11 individual, 71 corporate, 19 
combination corporate and individual co-trustees. (4) Anal- 
ysis by duration of trusts, principal and income accounts. 

Conclusions: (1) Of all the trusts studied, the average 
return of principal input to trust beneficiaries was 96.7 
per cent. The average rate of income to beneficiaries was 
4.23 per cent per year. (2) Trusts restricted to legal in- 
vestments returned 88.3 per cent of principal input, and 
had an annual rate of income to trust beneficiaries of 4.01 
per cent. Trusts with discretionary investment powers 
returned 97.1 per cent of principal input to trust benefici- 
aries, and had an annual rate of income to beneficiaries of 
4.30 per cent. (3) Trusts managed by individual trusteés 
returned 93.5 per cent of principal input to beneficiaries, 
and had an annual rate of income to beneficiaries of 3.98 
per cent. Trusts managed by corporate trustees returned 
an average of 96.6 per cent of principal input, and had an 
annual rate of income to beneficiaries of 4.23 per cent. 
Trusts managed by combination corporate and individual 
trustees returned an average of 98.3 per cent of principal 
input, and had an average annual rate of income to bene- 
ficiaries of 4.39 per cent. (4) The average period of exist- 
ence of all trusts studied was twelve years. No consistant 
conclusions were made as to either principal or income . 
accounts. "169 pages. $2.25. 




















FISCAL AND TAXATION POLICY IN A DEVELOPING 
ECONOMY WITH SPECIAL REFERENCE TO 
THE REPUBLIC OF KOREA 


(L. C. Card No. Mic 58-1910) 


Bong Hyok Kay, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Harold M. Groves 


The central theme of this study is an exploration of the 
conditions necessary to improve the low level of per capita 
income. in the Republic of Korea. This study has been 
focussed on investigating (a) obstacles to economic devel- 
opment; (b) the government’s share of financing economic 
development; (c) foreign aid’s contribution to internal 
development; and (d) the government’s revenue system in 
promoting economic growth. 

Since economic development is largely the result of 
human will and effort, social institutions and practices, 
and the mode of the utilization of resources, it is impossi- 
ble to initiate successful economic development projects 
without understanding the above conditions. Accordingly, 
currently prevailing, though less understood, economic as 
well as noneconomic variables, which are vital to the de- 


velopment of the Korean economy, were extensively ana- 


lyzed from the viewpoints of economic development in 

Part One. In the summary of Part One, the author suggests 
that the existing social values, organizations, attitudes, 
government administration, and policy for economic devel- 
opment must be redirected to stimulate a favorable climate 
for economic progress. 

From this view on economic development, government 
expenditure and external economic policies were discussed 
in Part Two. Since there is no general theory for economic 
development of multi-stages of underdeveloped economies, 
the three models of economic development--Great Britain, 
Japan, Soviet Russia--were investigated to determine if 
there were any similarities in their development that would 
apply to the underdeveloped countries of today. Further 
considered were the following acute conditions: A low 
level of saving and capital formation by the private sector; 
A lack of entrepreneurship and social overheads; Imper- 
fect market structure and disintegrated economic condi- 
tions; A high marginal propensity to consume and the 
prevailing inflationary pressure. These conditions neces- 
sitate an aggressive government program of direct and 
indirect measures for capital formation; particularly, the 
direction and management of government expenditures 
were emphasized. Finally, the present role of foreign aid 
to Korean economic development was reviewed, and the 
author suggested improvement in its management. Foreign 
trade and domestic tax policy as a means of improving the 
source of capital formation were investigated. 

Finally, in Part Three, domestic sources of capital 
formation by the national government were discussed. The 
government financing of economic development is largely 
derived from taxation, which is in the neighborhood of 
twenty percent of gross national product in recent years. 
In addition, the national government participates in monop- 
oly businesses and operates sizable enterprises. However, 
these latter sources of revenue as a promising source of 
financing public capital formation are inadequately appre- 
ciated by the present government officials. In describing 
the national tax structure, the entire system was analyzed 
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and evaluated from the viewpoints of social justice, national 
integrity, economic development, and establishing a work- 
able tax system within the framework of the Republic’s 
institutions. An additional source of capital formation 
could be mobilized through the public monopoly and enter- 
prise pricing policies. 

Finally, extensive recommendations on the Republic’s 
tax system and its administration were made to mitigate 
the weakness of present practices. 386 pages. $4.95. 


ECONOMIC FORCES DETERMINING 
MONETARY CONCENTRATION 


(L. C. Card No. Mic 58-797) 


Charles Silvus Overmiller, Ph.D. 
The Ohio State University, 1952 


For many years, writers in the field of money and 
banking have been warning the public concerning the dan- 
gers of centralization as found in the large money markets 
of the world, and have been advocating decentralization. 
These writers believed that if concentration were elimi- 
nated, panics would also be removed. Seldom did they 
consider the possibility that the cause of panics was not 
centralization per se, but certain aspects of centralization; 
or that there were many advantages in monetary concen- 
tration, which, if once removed by decentralization con- 
trols, could bring about problems as disturbing as panics. 

The purpose of the dissertation is to analyze centrali- 
zation with several objectives in mind; first, to determine 
what economic forces bring about monetary concentration; 
second, to ascertain the advantages and disadvantages of 
concentration; and third, to learn how the disadvantages 
can be removed without losing the advantages. To achieve 
these objectives the study is divided into four parts: the 
first part is a presentation of the underlying forces of 
monetary concentration; the second is an historical analy- 
sis of some of the leading world money markets, with 
special emphasis on New York; the third deals with aspects 
of monetary concentration, notably the influence on banks 
and interest rates; and the last part is concerned with 
recent trends in monetary concentration. 

An explanation of monetary concentration involves a 
study of money markets, and since the New York money 
market is the outstanding example of concentration in the 
United States, most of the dissertation concerns that money 
market. Much has been written on the organization and 
operation of a money market, but very little has been done 
to explain how a money market originates and develops. 
This aspect of our present money markets has been passed 
over for the more “practical” explanation of how an indi- 
vidual can use the financial facilities that exist in a money 
center. It is necessary, however, to understand the eco- 
nomic forces that give rise to financial markets; for with- 
out this knowledge, any policy of control of financial activ- 
ities could result in conditions contrary to the desired end. 
Money markets were not created in a vacuum; they are a 
product of a multitude of economic forces that grow and 
develop in an evolutionary manner. 

The forces underlying the development of money mar- 
kets were already active in early village fairs in Europe. 
There are many reasons for the beginning of these fairs, 





but whatever their origin, if they were in line with the 
commerce of the day, they had a good start toward becom- 
ing money centers. The forces that seemed to develop 
money markets were, first, a commercial foundation; sec- 
ond, a good transportation system; third, a primitive clear- 
ing of credits and debits; and, fourth, as business increased 
and better forms of payment were employed, the furnishing 
of credit by banks. Clearing was essential before banks 

and loan markets could have liquidity. 

By clearing is meant the canceling of goods against 
goods, and payments against payments. A commercial 
center must have goods standardized and graded so that 
people all over the nation and the world can buy from the 
market, sight unseen. Then the market for goods has a 
wide base, and goods coming into the market can be offset 
by goods going out. In effect, the commercial center be- 
comes a huge processing, standardizing, and warehousing 
center, as well as an active merchandising center. As 
long as the value of goods sold equals the value of goods 
bought, the means of payment cancel. The market will not 
be subject to leads and lags of money payments. Banks 
will not lose their reserves; in fact, money will come to 
the business center because it has more liquidity in the 
money market than at home. Loans made on merchandise 
turnover that is self-liquidating are highly liquid. Bankers 
throughout the country recognized the necessity of liquidity 
and of putting money to work; they also need funds in New 
York to pay the checks drawn by their clients and sent to 
New York to pay for goods. For all these reasons bankers 
throughout the country and many foreign countries keep 
funds in the money market. Bankers accept checks drawn 
on banks in the financial center because by doing so they 
obtain deposits in the money market. Checks drawn on the 
money center are worth more to an interior bank than 
checks drawn on banks in small centers. 

Because of high clearing in the financial center, and 
because of the primium placed on money on deposit there, 
money accumulates and is available for all types of loans. 
As a result, loan markets developed to put this money to 
work. This task was accomplished in the money market, 
at least more so than in other cities, because the market 
became the central lending agent for the country. The loan 
markets became standardized and liquid; rates were lower 
than elsewhere; funds were available for use all over the 
country. , 

The histories of New York, Boston, and Philadelphia 
in this country, and of London and Paris in Europe, show 
a similar pattern of development. However, in Europe 
the government played a more dominant role in establish- 
ing money markets, which accounts for the fact that the 
economic and political centers are in the same city. In 
this country, the government was also an important influ- 
encing factor, but not to the extent found in Europe. Early 
in our history, a chain of events placed the government on 
the side of Philadelphia, which was the commercial and 
financial center for many years. However, the government 
was to forsake the Quaker City and move the capitol to 
Washington. By this time, Philadelphia had already fallen 
behind New York in commerical importance; it was only 
a matter of time before New York became the center o 
the nation’s financial activities. | 

Because of the growing commerce in the New York 
area, men of exceptional business ability were soon drawn 
to that city. Leadership became another factor in the de- 
velopment of money markets. These men were not only 
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leaders but at the same time were willing to take risks; 
speculation was one of the dynamic characteristics of 
money markets. If no one had been willing to take the 
gamble of acting on a new idea, we would not have the 
money markets or, for that matter, the standard of living, 
that we have today. 

Not all of the forces affecting money markets in history 
were influential in the same degree, but there is a definite 
pattern to be found in the background of these markets. 
The factors involved in the origin of a money market are 
commercial importance, excellent transportation facilities, 
clearing of goods and payments, the establishment of bank- 
ing, government influence, and leadership. The tendency 
of money to concentrate in certain areas was not accidental. 
Money gathered because of the economic forces already 
mentioned. 

In 1914, when the Federal Reserve System was estab- 
lished, one of the objectives of this organization was to 
decentralize money. There is no doubt that the Federal 
Reserve eliminated some of the difficulties usually asso- 
ciated with concentration—for example, those caused by 
inelastic currency—but it did so, not by eliminating con- 
centration, but by improving the operation of the money 
market. The Federal Reserve established the regional 
banking system which, many banking authorities thought, 
was the beginning of the end of monetary concentration. 
This result did not occur; twelve money markets were not 
established. Instead, New York became even more prom- 
inent as the nation’s money center. 

The Federal Reserve did not break up concentration, 
but instead merely improved the mechanism that carried 
the flow of money into and out of New York. The eleven 
Federal Reserve Banks outside New York served as focal 
points for their respective areas. In turn, when these 
banks had excess funds or needed funds, they would call 
on the money market through the Federal Reserve Bank of 
New York. Contact between interior banks and the money 
market was improved by the Federal Reserve System. The 
Federal Reserve also helped the money market, and the 
nation as a whole, through the Federal Reserve Clearing 
System and the Interdistrict Settlement Fund. With this 
Fund, checks could be cleared and money transferred in a 
relatively short period of time, again facilitating the flow 
into and out of the money market. In effect, the Federal 
Reserve did not break up concentration, it merely elimi- 
nated some of the frictions that prevented the free flow of 
money. Decentralization of money should not be the desired 
end, for money is centralized for economic reasons. 

When the forces underlying a money market are under- 
stood, certain aspects stand out. Under the clearing prin- 
ciple an important factor of our monetary system, money 
is just a part of an economic system and not the controlling 
part, as was at one time thought. Some writers would be 
quick to point out that banks create money and therefore 
influence economic activity. However, a bank is not free 
to create or destroy money at will. This ability is depend- 
ent upon economic conditions controlling the bank. New 
money comes into being when expected outgo will be greater 
than expected income. Clearing, or lack of clearing, is 
determined by business conditions and not the banking sys- 
tem. With this concept of money, and the banking system, 
quantity controls would not be a sufficient measure of con- 
trol. Quantity controls should be supplemented with quality 
controls. | 

Since money follows business, one can expect to find 





the largest banks in areas of large concentration of busi- 
ness. Accident does not explain the existence of large 
banks in New York, Chicago, or San Francisco, to name 
only a few. Banks had to grow along with surrounding 
business firms. As firms became larger, their need for 
funds and banking services increased; a small bank could 
not continue to supply the funds or meet the needs. Asa 
result, banks soon got into line and expanded along with 
business. The methods of expansion used by banks were 
Similar to those of business firms - the slow process out 
of profits and by combinations, such as mergers and con- 
solidations. A survey of the large banks in New York, 
Pennsylvania, Illinois, and California clearly showed that 
banks were almost compelled to expand or lose their busi- 
ness. Furthermore, banks in these states grew by absorb- 
ing other banks until they became the giants they are today. 

The relation between monetary concentration and in- 
terest rates is significant for business. Even before the 
Federal Reserve was established, interest rates in areas 
of monetary concentration were not only decreasing but 
also did not fluctuate as much as rates in other parts of 
the country. Money markets had funds available, because 
of high clearing, and had specialized institutions set up to 
absorb funds. In this way there was a high degree of 
liquidity in the financial centers. However, because of 
periodic strains, liquidity would disappear, causing fluctua- 
tion in money rates, which, in turn, would spread out over 
the nation. The Federal Reserve did a great deal toward 
removing the dangers of periodic strains, but it did not 
eliminate the problem completely, as the depression of 
1929 cruelly demonstrated. Since that time, however, 
there has been more control of the money market, at first 
by the Federal Reserve, and more recently by the Treasury 
Department through the Federal Reserve. These two or- 
ganizations could control because the money market had 
already provided the means. By manipulating money in 
the money market, interest rates all over the nation could 
be regulated. The Treasury, because of present fiscal 
problems, will retain relatively low interest rates so that 
the money market will continue to serve the government 
as well as the nation. 

The recent trends of monetary concentration reflect 
the ever-changing nature of the basic economic forces. 
The war and postwar period witnessed the greatest decen- 
tralization of money in this country. Because of war pro- 
duction, old firms expanded and new firms started in dif- 
ferent sections of the country. As a result there was a 
tendency for industry to spread out across the nation. An 
industrial migration took place; many firms left the indus- 
trialized Northeast and moved to the South, Middle West, 
and Far West. The New England States particularly lost 
a great deal of their industrial importance. This tendency 
toward dispersion did not reverse itself after the war, as 
many had expected. Instead, the postwar period witnessed 
a continuation of the war movement,—although the speed 
of the shift diminished in some areas. As a result of the 
shift of industry across the country, there was also a 
tendency for money to flow out of the New York money 
market. New cities came into prominence as money mar- 
kets. Chicago, Dallas and San Francisco received a good 
deal of New York business and funds. 

Furthermore, during the decade of the ’40’s, the flow 
of money continued a pattern found many years ago. 
Money tends to flow out of a money market during a period 
of economic expansion and to return to the money market 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





2020 


ECONOMICS 





during times of economic stress. The degree of change 
varies from one business cycle to another. Between 1940 
and 1950 New York lost in domestic prestige but gained 
internationally. Paris and London lost, at least temporar- 
ily, in relative position to New York. 

With money tending to spread out over the nation, con- 
centration on the national level tended to be reduced. The 
smaller banks throughout the country absorbed the inflow 
of funds, unlike the situation after World War I, when new 
banks were formed to meet the increased deposits. Small 
banks of the nation gained faster than large banks, with 
one notable exception, the Bank of America. Banks of the 
nation are now in a better position to serve the needs of 
the nation. During the postwar period the size of the aver- 
age bank decreased to a slight extent chiefly because of 
the decline in demand deposits—although the decrease was 
partially offset by the decrease in the number of banks. 
Furthermore, the period witnessed a continuation of the 
branch banking movement. 

At the present time the tendency of money to decentral- 
ize, because of economic forces rather than banking policy, 
is placing a heavy burden on government financing. Money 
in the New York money market is already tight. The gov- 
ernment will have to look to the rest of the nation for a 
large part of the funds to meet the increased government 
expenditures. This task would be much easier, if the gov- 
ernment could obtain the necessary funds from a central 
market. 

Monetary concentration, then, is not an evil that should 
be broken up. As long as great centers of trade and indus- 
try exist, it is a natural condition and if properly con- 
trolled, can bring untold advantages to the country. If 
policy makers know the causes of monetary phenomena, if 
they understand the workings of the factors involved in 
money markets, then better policies can be made. The 
dissertation attempts to bring these factors to light. 

286 pages. $3.70. 
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PORTFOLIO OPERATIONS OF COMMERCIAL BANKS 
IN THE U. S. TREASURY SECURITIES MARKET 
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Robert H. Parks, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Professor Charles R, Whittlesey 


This study concerns itself with the portfolio operations 
of commerical banks in marketable United States Treasury 
securities. It centers on the period after 1945 through 1956 
although, to afford perspective, frequent reference is made 
to commercial bank operations prior to 1945. While port- 
folio operations of other key investors in Treasury securi- 
ties are examined in some detail, major emphasis is 
placed on the commercial banks. 

The reason commercial banks are singled out for spe- 
cial study is that they represented the largest and most 
active investors in marketable Treasury securities in the 
post-war years. Their holdings were also very much more 





unstable than holdings of other key investors. The insta- 
bility in holdings was matched by unusually wide swings in 
the market prices (yields) of these securities. Further- 
more, market prices rose the most and by the largest 
percentage amounts when the commerical banks bought in 
largest amounts. Market prices fell the most and by the 
largest percentage amounts when the commerical banks 
sold in largest amounts. Finally, when the commercial 
banks bought and sold they acted in unison. Their collec- 
tive actions reinforced rather than offset each other. 
These facts suggest that commercial banks represented 
one of the most important forces bearing on the market 
prices of Treasury securities in the post-war years. 
Apart from the monetary authorities, other investors 
played a relatively passive role; commercial banks played 
a truly dynamic part. One student of the money market 
(Dr. Charles R. Whittlesey) observed that the market for 
Treasury securities had perhaps become “inherently un- 
stable” as a result of the operations of commercial banks. 
The empirical series reviewed in this study lend consider- 
able support to this notion. 

Specifically, the study undertakes to determine the 


relationships which existed during the post-war years be- 


tween fluctuations in the level of business activity and. 
commercial bank loans, and fluctuations in commercial 
bank holdings of Treasury securities. These fluctuations 
are examined as they bear on fluctuations in the market 
prices and yields of Treasury securities. 

Monetary theory is reexamined in view of the changed 
nature of commercial banking and the impact of commer- 
cial bank operations in Treasury securities on total com- 
mercial bank credit, total demand deposits, and the level 
and structure of interest rates and security prices. Mon- 
etary policy is also examined in the light of the effects of 
Federal Reserve operations and federal income taxes on 
the portfolio operations of commercial banks in Treasury 
securities. 323 pages. $4.15. 
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Supervisor: Professor Walter P. Webb 


The purpose of this study is to follow United States 
government exploring expeditions through the period 1800- 
1840. Particular attention is paid to the contributions 
which these expeditions made to natural history. This is 
in the naturalists’ period of American science. Hence 
natural history may also be termed science, for natural 
history embraced almost all the concrete sciences. 

The men who led the expeditions during this period 
were William Dunbar, Thomas Freeman, Meriwether 


- Lewis, Stephen H. Long, Lewis Cass, Henry Rowe School- 


craft, George W. Featherstonhaugh, and Jean N. Nicollet. 
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The more prominent naturalists who accompanied the 
expeditions were Thomas Say, William Baldwin, Edwin 
James, David Bates Douglass, Douglas Houghton, and 
Charles Geyer, Among other naturalists who come under 
view in this study are John Torrey, Richard Harlan, Fred- 
erick Pursh, Thomas Nuttall, Alexander Wilson, Benjamin 
Silliman, Samuel L. Mitchill, Constantine S. Rafinesque, 
Charles W. Peale, Lewis David Schweinitz, and Amos Eaton. 
The period 1800-1840 was a time for collecting and 
classifying the specimens of nature. Consequently, the 
naturalists on the expeditions collected plant, animal, and 
mineral specimens, and recorded their observations. They 
used the data in their own studies and publications, as 
Thomad Say did, or turned the data over to men qualified 
in the several branches of natural history. The ascertain- | 
ment of facts was necessary in a time when scientific data 
were few, and the American frontier--as part of a world- 
wide Great Frontier--contributed its share of the data 
necessary to formulate theory and to discover natural law. 
252 pages. $3.25. 
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State University of Iowa, 1958 


Chairman: Professor Paul R. Olson 


The central subject of this study is the development of 
economic policy in Mexico with particular reference to 
the influence of various economic doctrines on such policy. 
Mexico has evolved a political consciousness which ex- 
presses itself in a form of nationalism--a demand for 
political and economic independence. The nation displays 
a dynamic energy in its desire to industrialize and become 
agriculturally self-sufficient. In surveying the Mexican 
economy, where the current rate of economic expansion is 
higher than that for Latin America as a whole, and com- 
parable to that of the more rapidly growing economies in 
other parts of the world, the important social, political 
and economic changes from Spanish colonial days to the 
current administration of President Adolfo Ruiz Cortines 
are traced. 

Not intended as the development of a theory of growth 
for Mexico, the study is limited to a presentation of the 
ideas and landmarks in Mexican economic thought from its 
Spanish Mercantilist beginnings, on through the tenets of 
individual freedom of Classical economics, and up to Key- 
nesian and post-Keynesian doctrine. 

An opening historical chapter discusses the impact of 
liberal economics, Utilitarianism, Utopian thought, Marx- 
ism, French Positivism and Keynesian economics on the 
development of Mexican policy. A following section on 
Mexican Liberalism traces the development of ideological 
currents which brought political independence from Spain, 
liberation from a church-oriented philosophy, and the 
development of the proposition that none of the fundamental 
liberties of man are sacrificed in utilizing the state as an 
instrument for economic progress and social justice. The 





final section examines the ideas of Mexican economists 
following the country’s political separation from Spain on 
up to the current generation. This phase of the study high- 
lights the extremely important role the economist plays 
today in Mexico’s mixed economic system. 

Mexico has experienced various forms of economic 
systems and policies. At present the nation is neither 
Marxian nor completely capitalist, but is a mixed enter- 
prise system which can be referred to as state-directed 
rather than state controlled. The state is committed to 
transform Mexico’s economic way of life from an agricul- 
tural to an industrial economy, and to increase its produc- 
tivity,-in a planned and guided manner. Therefore, it is 
neither a free enterprise system in the laissez faire sense 
nor is it a socialist economy in its entirety. 

The basic data for this study was obtained from Spanish 
sources published in Mexico. Several months were spent 
in residence obtaining sources, visiting research economic 
centers and interviewing economists active in policy-mak- 
ing and execution. For several years the leading news- 
papers of Mexico have been read, and a survey of economic 
journals and publications of governmental centers has been 
made. This has been done in an attempt to obtain a better 
understanding of the Mexican thought, for, culturally bound 
to the European point of view in the past, Mexico is best 
understood when studied through its own literature. 

339 pages. $4.35. 





THE CRAFTS AND THEIR ROLE IN THE 
INDUSTRIAL REVOLUTION: THE CASE OF THE 
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Herbert Kisch, Ph.D. 
University of Washington, 1958 


The thesis tries to elucidate how Germany, similarly 
to other European countries, was able to harness the skills 
of craftsmen and wage earners of an earlier age for the 
benefits of its first factories. Because in periods of in- 
cipient industrialization the quality of the labor force 
leaves much to be desired, existing skills must be care- 
fully husbanded. The extent to which this can be achieved - 
i.e., to mobilize “external economies” of the past for the 
benefit of the future, depends upon the gradualness of 
economic change. In any event the transition of the crafts- 
man from his home or craftshop to the factory proved to 
be neither smooth nor painless. The way in which the 
craftsman was forced to adjust to the new industrial order 
is discussed at length. 

The investigation is confined to the textile industry and, 
in particular, attempts to evaluate the contribution of 
craftweavers and dyers in the early textile mills. The 
importance accorded, in this study, to the textile trades 
rests upon their pioneering qualities within the sphere of 
economic development. They were the first to carry the 
seeds of economic change into the stagnant preserves of 
guild conservatism. Subsequently the textile trades, in 
their development as a domestic industry, were again the 
first to embrace the factory system. 

The study is divided into three parts, dealing in suc- 
cession with three textile centers of Germany: Saxony, 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





2022 


ECONOMICS 





Silesia and the Rhineland. First, in each of these areas 
the textile trades were of great importance within the 
regional economy. Secondly, in each case the share of 
exports bulked large within total output, thus incorporating 
the respective region, at a very early stage, into the orbit 
of the international economy. Thirdly, in all these districts 
the textile trades antedated, by centuries, the industrial 
revolution, thereby providing evidence for those adjust- 
ments generally called forth once the factory system tended 
to exert its dominance upon an older industrial structure. 
Such an elaboration of the features common to industrial 
development is meant not only to give unity to this investi- 
gation, but also to stress the validity of those generaliza- 
tions regarding the pattern of economic growth observed 
elsewhere. 

However, on a lower level of generalization the very 
opposite has been attempted, namely to focus upon the 
differences characteristic of each textile region. Each 
one of the three textile districts emerges as a specific 
case study of economic growth with contours of industrial 
evolution that manifest unique deviations from the broad 
pattern of development. This in turn implies specific dif- 
ferences in the pattern within which the textile trades of 
each region are transformed into a factory system. These 
divergences are of strategic importance to this study. For 
they provide the key both to an understanding of the way in 
which the craftsman was induced to become a factory 
operative as well as to an assessment of his contribution 
to the process of industrialization. 

To make these divergences meaningful it was necessary 
to delineate the character of the relevant institutional 
framework and its social structure that conditioned the 
changing physiognomy of the local textile industry and its 
work force. It is one of the main purposes of this thesis 
to show in what way social institutions affected the eco- 
nomic process and how they in turn were affected by it. 
This preoccupation with the interaction of social institu- 
tions and the economic process stems from a belief that 
in this particular sphere the economic historian may pro- 
vide new insights for the economist preoccupied with prob- 
lems of industrialization and the classical “long run.” 

311 pages. $4.00. 
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The Fram Corporation’s history is a story of a success- 
ful firm in the dynamic economy of the United States. Fram 
is today the leading manufacturer of filters for automo- 
biles. Two chemists who developed and perfected an effec- 
tive oil filter had joined forces with two other persons, one 
adept at financial affairs and the other a master salesman. 
Fram filters provide clean oil in internal combustion 
engines through an effective, easily replaceable, chemi- 
cally treated cartridge which removes the principle con- 
taminants and impurities affecting the lubricating qualities 
of oil. 





Lack of capital funds, little credit, and few individuals 
willing to invest in a new venture slowed Fram’s develop- 
ment, but the turning point in Fram’s history came with th 
the sale of the Fram filter as original equipment in 1936 
to the Studebaker Corporation. Studebaker’s national 
advertising caused dealers and automobile owners to real- 
ize the value and benefits of Fram filters, thus establish- 
ing national acceptance by a user of the product. Installa- 
tion of Fram as original equipment by Studebaker, and 
later by Ford, vastly expanded sales. From 1938 onward 
Fram showed a net profit annually. 

During the war period Fram participated in the estab- 
lishment of a Military Standard Filter which used the basic 
Fram principles of filtration. Diesel and fuel oil filters 
for Naval use were produced. Through a co-operative 
program of small manufacturers, Fram produced various 
nonfilter war items. The war demands enabled Fram to 
grow rapidly and to attain a strong position for postwar 
development. 

Basic manufacturing policies included the confinement 
of Fram’s growth to the field of filtration, employment of 
no other make of cartridge in Fram filters but that of its 
own design and construction, and production only of items 
containing a replaceable cartridge. Three fundamental 
engineering principles have been the production of filters 
with a replaceable cartridge, easy installation, and thor- 
ough testing. Research has become basic to development 
in all Fram operations. 

Fram’s success has resulted largely from management 
of Steven B. Wilson, an outstanding salesman and marketer. 
He has made basic decisions and selected key personnel. 
A realistic marketing program and an aggressive promo- 
tional campaign were early inaugurated. Since 194la 
well planned merchandising plan has been outlined at an- 
nual sales conferences, followed by meetings for regional 
and local dealers. An incentive program for all dealer- 
salesmen has been in continuous operation for many years. 
Fram has relied heavily on continuous advertising, which 
is directed to the creation of a pre-sold market by em- 
phasis on benefits from the corporation’s products. The 
range of Fram accounts is wide -- automotive wholesalers, 
original equipment users, the Federal government, major 
oil and rubber companies, industrial users, and the avia- 
tion industry. 

Since World War I Fram has diversified its operations 
in the field of filtration. Complete engine protection has 
been provided by the oil filter, gasoline filter, carburetor 
air cleaner, crankcase air cleaner, and radiator and water 
cleaner, the last-named for cooling system protection. A 
liquid separator for immiscible liquids and large aircraft 
filters have been introduced. 

Management has followed enlightened policies in em- 
ployee relations. Labor policies have been based on ac- 
ceptance of the New Deal laws and a continuous search for, 
and adoption of, a wide range of techniques for forwarding 
sound relations between managers and workers. Promo- 
tions have consistently been made within the organization. 
A comprehensive employee development ahd managerial 
training program has been put into operation. Labor- 
management relations have been harmonious and have 
stemmed from an effective program for the selection, 
training, placement, direction, and compensation of Fram 
personnel. 

Fram financial management has varied from start- 
ing on the traditional shoestring to the sound financial 
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status of today. Original capital was supplied by partners 
and friends. Expansion was effected through commercial 
bank loans and trade acceptances. A large percentage of 
earnings have been steadily plowed back into the business. 
Only in recent years has management had recourse to the 
issuance of a relatively small amount of debentures. Fixed 
costs have remained relatively low. Prospects for future 
growth appear bright. 970 pages. $7.25. Mic 58-4968 


ECONOMIC RECONSTRUCTION, NATIONALIZATION, 
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Poland’s reconstruction problem in the spring of 1945 
when the war in Europe finally ended was in large measure 
a reflection of the severe property damage and population 
losses suffered during the five and one-half years of war 
and occupation. Approximately 38% of the total national 
wealth of the country was destroyed and 17% of the popula- 
tion lost their lives. Moreover, substantial territorial 
changes necessitated mass population transfers, the re- 
settlement of the new western provinces and the integration 
of these territories with the rest of the country. 

In order to cope with the urgent postwar economic situa- 
tion and the more fundamental problems of the Polish econ- 
omy, the government proceeded to nationalize the key 
branches of the economy and carried out a largescale 
agrarian reform program. As the German occupation 
forces moved out, the government assumed control of the 
ownerless and abandoned industries, and on January 3, 
1946, the Nationalization Act gave legal confirmation for 
the nationalization of large industrial enterprises, of cer- 
tain industries defined as basic or essential, of transporta- 
tion and communications, banking and insurance, and of 
other important branches of the economy. At the same 
time the agrarian reform of 1944-46 broke up the large 
estates and redistributed these lands among the peasants. 
In addition, about 10% of the total arable area of the coun- 
try was reserved for the formation of model state farms 
under this program. 

Poland’s reconstruction program during the eight-year 
period covered by the study (1945-52) was under the gen- 
eral guidance of a central government planning agency--- 
the Central Planning Board, and, after the reorganization 
of April 22, 1949, the State Commission for Economic 
Planning. The economic plans of the government aimed 
progressively to repair the war damage, raise living stand- 
ards and production, and, above all, to industrialize, mod- 
ernize and develop the economy as rapidly as possible. In 
the initial two years, 1945-46 emphasis was largely con- 
fined to the rehabilitation of the most vital branches of the 
economy. However, the Three Year Plan (1947-49) aimed 
to reconstruct the economy on all major fronts, and under 
the Six Year Plan (1950-55) the emphasis shifted from 
reconstruction to modernization, industrialization, and 
expansion. In addition, the plans increasingly aimed to 
extend the socialist (state and cooperative) sector of the 
economy. 





In general, the overall goals of the plans were attained 
and even surpassed during these years, and industrial 
production rose sharply. On the basis of official data, the 
index of the total value of national income, taking 1938 as 
100, was 67 in 1946, 125 in 1949, and approximately 186 in 
1952. The total gross value of output of industry and 
handicrafts more than doubled during the Three Year Plan, 
and during the first three years of the Six Year Plan in- 
dustrial output increased further by more than 50%. The 
recovery in agriculture was considerably slower, but dur- 
ing the Three Year Plan overall agricultural output in 
terms of value produced increased 83% over that of 1946, 
and during 1950-52 a further rise of approximately 10% 
was experienced. 

All branches of the economy were being systematically 
socialized during these years. By 1952, the socialist 
sector accounted for 75% of the total national income of the 
country, and 99% of the total value of output of industry and 
handicrafts. The private sector was strong only in agri- 
culture, but here too state and cooperative farms in 1952 
held 17% of the total arable area of the country and ac- 
counted for an estimated 22% of the total output of agricul- 
ture. 352 pages. $4.50. Mic 58-4969 
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The purpose of this thesis is twofold. First, to provide 
a description of the measures taken by the state to foster 
and develop manufacturing industry. Secondly, to evaluate 
the effects of such measures on the development of Egyp- 
tian industry over the period 1818-1952. 

The first and most direct state measure to develop 
industry took the form of government monopoly and owner- 
ship. This policy was practiced by the viceroy Mohamed 
Ali during his reign from 1818-1849. The purpose for 
establishing government industries was purely military in 
nature. It was thought best to decrease the country’s 
reliance on foreign countries in obtaining the manufactured 
products necessary for the army needs. The state’s indus- 
trial venture ultimately collapsed. For this there were 
many economic and social reasons. 

In the second half of the nineteenth century the state’s 
role in developing manufacturing industry was indirect. 
Foreign capital was invited for investment inside the coun- 
try. The inflow of capital from abroad which first took 
the form of government loans, and later was in the form 
of private business investments, mainly in joint stock 
companies, helped to establish the pre-industrial founda- 
tion so necessary in any large scale industrialization 
program. 

During the first two decades of the twentieth century 
practically all of the factory industry in Egypt was con- 
centrated in the hands of foreigners. The government’s 
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attitude towards foreign capital changed in the 1920’s. 
Many restrictive laws were passed to limit the influence 
of foreign-owned enterprises on the national economy, and 
to increase the participation of Egyptians in their manage- 
ment. This resulted in a substantial decrease in the inflow 
of foreign funds into Egypt. At the same time the encour- 
agement and assistance accorded to local enterpreneurs 
resulted in the establishment of many national enterprises. 
To achieve that goal the government supplied industrial 
credit through Bank Misr and the Industrial Bank to indus- 
trialists. 

The investments of local funds in manufacturing indus- 
try since 1930 has been encouraged to a large extent by the 
existing types of taxes, direct and indirect. 

The state’s increasing interest in industry as a means 
of elevating the low standards of living in Egypt over the 
last three decades has undoubtedly resulted in an increase 
in the pace of industrial development. 211 pages. $2.75. 


THEORIES OF ECONOMIC DEVELOPMENT 
CONSIDERED IN RELATION TO 
AGRICULTURAL GROWTH 


(L. C. Card No. Mic 58-1663) 


John Emmit Perkins, Jr., Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. Clarence E. Ayres 


This dissertation undertakes to subject the theories of 
economic development advanced by Joseph A. Schumpeter 
to an empirical test. 

Recent publications in this field clearly reveal the con- 
siderable influence of Schumpeter’s theories. As a repre- 
sentative example of this influence the recently published 
work of the British economist W. Arthur Lewis has been 
chosen for analysis and test. 

Both Schumpeter and Lewis have conceived economic 
growth wholly in terms of a per capita increase in the 
production of goods and services. Both assume the insti- 
tutional pattern of capitalism as the basis of the process. 
Consequently both emphasize competition, private property, 
money and credit, and the profit motive as setting the stage 
on which economic growth occurs. 

Thus it is established that the dynamic factor in eco- 
nomic growth is “innovations” such as result from the 
“economic” organizing abilities of a “rare” minority 
group--the “entrepreneural elite.” Both Schumpeter and 
Lewis maintain that it is through the “inherited” manage- 
rial talents of a “genius” type that all economic progress 
is initiated and carried out. “Innovation” is limited to the 
organizing process which stems from the desire for and 
possibility of profit-making. Such “innovations” are 
brought about by a minority economic group which posses- 
ses the “rare” capacity for organizing the means of produc- 
tion into new uses. This is made possible by the availa- 
bility of monetary funds which according to Lewis are 
derived from “savings,” and according to Schumpeter are 
derived from ad hoc credit creation. 

Since agriculture in the United States represents a most 
obvious example of economic growth and readily lends 
itself to historical investigation, it has been selected as a 





basis for subjecting the theoretical premises, and the 
issues raised by Schumpeter and Lewis, to empirical test. 

Aggricultural growth is shown to be reflected by an 
array of statistical data which demonstrate the continu- 
ously upward trends in farm labor productivity as well as 
the constant increases in acreage and animal output yields. 
This growth pattern is shown to correlate with the emer- 
gence and continuous increase in farm mechanization as 
well as with the application of genetic and related scien- 
tific discoveries. 

These have resulted from the accumulation and applica- 
tion of knowledge assembled by a host of inventors, dis- 
coverers, and scientific investigators whose contributions 
parallel the cultural history of recent centuries and de- 
cades. 

When the factors in agricultural growth are reviewed, 
therefore, the economic-motivation thesis characterized 
by “innovation” and “entrepreneurship” appears to be 
much too limited and unrealistic to explain either the 
evolution and application of farm mechanization or the 
development and wide use of genetic science. Neither of 
these developments has occurred as a result of the eco- 
nomic actions of an entrepreneural elite, nor is there any 
evidence that “unique” organizational abilities have been 
required for their results to be manifested in agricultural 
output. 576 pages. $7.30. 
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This thesis reports the findings of a mail questionnaire 
on Budgeting and Programming which was sent in 1955 to 
110 so-called *“Excellently Managed” manufacturing firms. 
It complements an earlier survey on Costing and Market 
Analysis used by these firms reported on in the article 
“Marginal Policies of ‘Excellently Managed’ Companies, ” 
by J. S. Earley in American Economic Review, Vol. XLVI, 
March, 1956, pp. 44-70. Eighty-five, or 77 per cent of the 
110 firms circularized provided usable responses to the 
second questionnaire. , 

The earlier questionnaire showed that the bulk of the 
group of 110 responding companies follow accounting and 
costing principles, and pricing, marketing, and investment 
policies, which indicate substantial recognition of princi- 
ples considered “marginalist” in economic theory. 

The Budgeting and Programming survey was designed 
to provide tests of some of the conclusions drawn from 
this earlier survey, as well as: (1) to ascertain the amount, 
character and use of advance budgeting especially of the 
“variable” or “flexible” type; (2) to determine the time 
horizon and revision pattern in the budgeting processes; 
(3) to inquire into the relative use of various analytical 
techniques in a number of business problems; and (4) to 
ascertain the use and usefulness of mathematical program- 
ming among these “excellently managed” companies. 

Advance budgeting of sales, expenses, profit and capital 
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expenditures is almost universal among these companies; 
while 75 of the companies also budget research and devel- 
opment expenditures. There is a preponderance of “seg- 
mentation” in this budgetary planning, by major products 
and product-lines, by separate plants, and by different 
market areas, especially in the case of sales, expense and 
profit budgeting. 

In addition to the time-honored use of budgeting for 
controlling performance, a large proportion of the firms 
find budgeting useful for what management literature terms 
the most advanced use of budgeting procedures, namely 
planning and decision-making. Almost two thirds of the 
companies state that systematic comparison of their budg- 
ets with actual results is “one of the most helpful” tech- 
niques for this purpose, and only four state it is “not very 
helpful.” The stated usefulness of budgeting for both 
planning and control is shown to be highly related to the 
comprehensiveness of the budgeting process and the “seg- 
mentation” of budgets by products, markets and separate 
plants. 

A commanding majority of the responding firms use 
“flexible” budgeting, especially for production expenses, 
and the flexible feature of budgeting is considered to be 
useful for planning and decision-making as well as control 
by most of the companies practicing it. The combination 
of Fixed-Variable cost decomposition, comprehensive 
overall budgeting, flexible cost budgeting, and predeter- 
mined standard cost allowances--which last is found 
significantly related to flexible budgeting--provides the 





necessary data and procedures for forward planning and 
decision-making along significantly “marginalist” lines 
for a substantial portion of the responding firms. 

The survey reveals a definite preponderance of short- 
range over long-range planning in all aspects of business 
budgeting among the firms. For sales, expense and profit 
budgeting the typical forward planning period is one year, 
with revisions normally six months or oftener. Longer- 
term horizons for capital expenditures and research and 
development are not clearly apparent. 

Tests of interrelationships of the managerial techniques 
indicate that most of the eighty-five “excellently managed” 
firms are not only “marginalist” in the use of analytical 
techniques to solve their problems but also utilize a com- 
bination of techniques and practices that is essentially 
marginalist in implication. 

Mathematical programming as a decision-making tech 
nique is used by slightly more than one fifth of the “excel- 
lently managed” firms surveyed. Moreover thirteen firms 
use it in several of the problems surveyed although the 
use was restricted primarily to production problems. The 
firms using the mathematical programming technique 
reported it as being of limited value in economizing man- 
agerial time or increasing profit. However, wide interest 
in the technique is reported by the companies that have 
not used it, and analysis of their characteristics indicates 
that there are substantial untapped opportunities for its 
use among these “excellently managed” companies. 

94 pages. $2.00. 
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THE EDUCATIONAL PHILOSOPHY OF 
ALFRED NORTH WHITEHEAD 


(L. C. Card No. Mic 58-1985) 


Joe Ray Burnett, Ph.D. 
New York University, 1958 


Chairman: Professor George E, Axtelle 


This study represents an analysis and evaluation of 
Alfred North Whitehead’s educational philosophy when seen 
variously as related and unrelated to his formal philosophy. 
The study is an outgrowth of a concern to see Whitehead’s 
educational philosophy in its systematic character, which 
_ Whitehead himself never explicitly developed. 

The procedure followed is that of logical analysis of 
the meanings of the basic concepts in the two philosophies, 
critically examining the consistency of the basic concepts 
internal to the educational philosophy, and their consistency 
and consonance with basic concepts of the formal philoso- 
phy. Accordingly, the study is divided into three parts. 
Part One consists of a systematic analysis of the meanings 
of the basic concepts of Whitehead’s educational writings. 
Part Two consists of a systematic analysis of the meanings 
of the basic concepts of Whitehead’s formal philosophy. In 
the third part the two sets of concepts are related to each 
other. Part Three concludes with an evaluation of the edu- 
cational philosophy from the criteria of internal consistency 
and, with respect to its relation to the formal philosophy, 
consistency and consonance. 

The analyses of the three parts lead to the findings, 
first, that the philosophy of the educational writings is 
internally consistent; second, that the basic concepts of 
the educational philosophy have a general consistency and 
consonance with the basic concepts of the formal philoso- 
phy; and, third, that the major difference between the two 
philosophies lies in the failure of the educational philoso- 
phy to capture the emphases and utilize fully certain spe- 
cific concepts of the formal philosophy. Regarding this 
last point, for example, it is found that the educational 
philosophy does not possess either implicit or explicit 
counterpart concepts which adequately connote the meanings 
of the basic concepts of “God, eternal objects,” or “peace” 
in the formal philosophy. 

There is a fourth finding; namely, that the educational 
philosophy gives amore complete and specific treatment 
of the nature of the human learner than is found in the 
formal philosophy. 

The general conclusions drawn in the study are (a) that 
the greatest consistency and consonance between the two 
philosophies is found with respect to the concepts of what 
constitutes human society and civilization, factually and 
ideally; but, (b) that the educational philosophy lays stress 
on the individual human being’s nature and conditions for 
value, whereas the formal philosophy lays stress on the 
cosmological approach to the nature of reality and the 
conditions for value. In each philosophy the emphasis of 
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the other is taken into account, and there is an overlapping, 
but each is concerned mainly with a different phase of 
reality and purpose. 

The study concludes with two recommendations for 
further research. First, the degree of consistency and 
consonance found to exist between the two philosophies 
indicates that it would be possible and desirable to under- 
take an exposition of Whitehead’s educational philosophy 
which would be systematically developed from the basic 
concepts of his formal philosophy. Second, the degree of 
similarity which a number of the basic concepts of the 
educational philosophy have to some of those of the formal 
philosophy suggests the feasibility of a study to trace the 
development of Whitehead’s formal philosophy from the 
early educational concepts, rather than (as seems usual) 
from Whitehead’s early mathematical and logical concerns. 

395 pages. $5.05. 
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Thomas Randolph Cook, Ed.D. 
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The problem of this study is to determine whether a 
community college is needed in Nassau County, New York, 
and if needed, to recommend its establishment and suggest 
types of curriculums best suited to the needs of the com- 
munity. 

To determine the need for a community college, a sur- 
vey was made to ascertain the number of high schooi grad- 
uates who do not continue education beyond high school, 
potential enrollment in a community college, the effect of 
family financial status on post-high school educational 
plans. The adequacy of terminal education in the County 
high school was investigated. The questionnaire technique 
was employed, and on-the-scene investigations were made. 
The same techniques were used to ascertain whether local 


facilities for higher education are available to and within 


the financial means of all qualified high school graduates 
in the County. 

Results of investigation show: (1) that twenty-six per- 
cent of the high school students surveyed have no plans for 
post-high school education; (2) that fifty percent of that 
unserved potential would attend a community college, thus 
increasing by thirteen percent the number to receive post- 
high school education; (3) that college attendance is limited 
by financial factors, since eighty-eight percent of the stu- 
dents who do not continue beyond high school are members 
of families in the low or middle income brackets; (4) that 
there is need for more technical training than is presently 
provided in the high schools. 

Investigation of existing local facilities for higher 
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education shows three liberal arts four-year colleges able 
to accommodate all qualified applicants, at moderate cost 
to students who live at home. The majority of the students 
are graduates of local high schools. Traditional college 
curriculums and selectivity of candidates limit full-time 
enrollment to students who have acquired prerequisite 
college preparation, and who desire and can finance a four- 
year liberal arts education. One state-supported two-year 
technical college offers a tuition-free program, but operat- 
ing at maximum capacity, cannot accommodate all appli- 
cants. Local high school graduates comprise approximately 
forty percent of the full-time enrollment. While it is 
planned to expand to provide for a ninty percent increase 
in enrollments by 1960, the number of local high school 
graduates is expected to increase by one hundred and 
twenty-two percent in the same period. 

On the basis of these findings, it is concluded that a 
community college is needed in Nassau County, and its 
establishment is recommended. Steps to be taken in con- 
formance with the New York State Master Plan are out- 
lined. Lay committees are proposed to initiate action and 
obtain public support. Possible alternatives in the choice 
of physical facilities are discussed, and further areas of 
investigation are suggested, including suitable sites, types 
of buildings best suited to community college use, and 
estimated costs. 

Three basic types of curriculums are recommended to 
meet the needs of full-time students. Vocational-technical 
curriculum content is outlined on the basis of an occupa- 
tional survey of the principal industry and commerce of 
the community. General education and university-parallel 
curriculums are also suggested. 

It is concluded from an educational, a fiscal, and a 
philosophical standpoint that a community college would 
provide the best answer to the post-high school educational 
needs in Nassau County. 191 pages. $2.50. Mic 58-4970 


THE USE OF THE REFLECTIVE-THINKING 
APPROACH IN THE TEACHING 
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The Ohio State University, 1957 


The purpose of the study was to devise procedures which 
use the reflective-thinking approach inthe teaching of chem- 
istry and to test the effectiveness of these procedures in 
comparison with those that emphasize acquiring a knowl- 
edge of facts and principles. The need for the study arose 
from the growing desire to use procedures in the teaching 
of science that hold promise of developing an understanding 
of the methods used by scientists in their discovery of 
knowledge. The basic philosophical assumptions of this 
approach were (1) that education should promote growth 
through experiences which provide opportunities for ex- 
ploration and discovery, and (2) that the essence of science 
is its method, which provides for the learning of facts 
needed to solve problems. The objective of this approach 
was to improve the ability to do reflective thinking through 
practice in solving problems in chemistry. 

Several reports were given as examples to show the use 





made of reflective thinking in the solution of chemistry 
problems in class and individually. These reports indicate 
the developmental nature of the learning process under the 
reflective-thinking approach. They also reveal how facts 
can be made functional when learned in connection with 
the solutions of problems. The varied types or problems 
selected point out the need for a variety of problem situa- 
tions to provide for a wide range of needs and interests. 

A schedule was arranged for teaching classes composed 


of students with equal mean intelligence quotients in order 


to compare (1) the gains made by students under the re- 
flective-thinking approach with the gains made by students 
under the factual-information approach, (2) the gains made 


by students under the reflective-thinking approach with the 


gains made by the same students under the factual-infor- 
mation approach, and (3) the gains made by students under 
the reflective-thinking approach with the gains made by 
students under the factual-information approach with extra 
class periods of equal number added for both groups. 

The test results reveal (1) that greater gains were 
made by students under the reflective-thinking approach 
on three tests concerned with thinking abilities, (2) that 
greater gains were made by students under the factual- 
information approach on a factual-information chemistry 
test, and (3) that the addition of extra periods increased 
the gains of both groups. However, the differences in 
gains in the ability of the reflective-thinking groups to do 
reflective thinking were much larger than the differences 
in gains in the ability of the factual-information groups to 
acquire a knowledge of facts and principles. 

141 pages. $2.00. 


A STUDY OF PROBLEMS RELATIVE TO 
DESEGREGATION ENCOUNTERED BY SELECTED 
TEACHERS DURING THE FIRST YEAR OF 
DESEGREGATION IN THE 
WASHINGTON, D. C. PUBLIC SCHOOLS 


(Publication No. 20,281) 


Laline Owens Franklin, Ed.D. 
New York University, 1956 


The recent Supreme Court decision which declared the 
practice of racial segregation unconstitutional in all United 
States public schools is evidence to the world that the 
principles of democracy are not mere words but a way of 
life. Particular attention is being paid the achievement of 
this democratic ideal in the nation’s capital making the 
harmonious transition to desegregation of primary impor- 
tance. 

The purpose of this investigation, therefore, was: to 
identify problems relative to desegregation which selected 
teachers anticipated; to identify problems which these 
teachers of desegregated classes in the school year 1954- 
55 encountered; and to propose courses of action designed 
to alleviate the anticipated problems most frequently en- 
countered and the problems frequently encountered that 
were not anticipated. 

First, a list of anticipated problems, directly related 
to desegregation in the public schools of Washington, D. C., 
was ascertained from selected teachers. These problems 
served as a basis for the formulation of an information 
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schedule which was used as a check list for determining 
which anticipated problems were actually encountered and 
which problems were encountered that were not anticipated. 

The information schedule was issued to selected teach- 
ers at the beginning of each of the first three nine-week 
periods of the school year, and the teachers were asked to 
check the problems that they encountered and to list any 
additional ones encountered. The results were tabulated in 
order to identify the problems to be considered in this 
investigation. 

Personal interviews were conducted in order to ascer- 
tain the methods employed by the teachers in their effort 
to alleviate these problems. The data obtained along with 
research aided in the formulation of the recommendations 
for the alleviation of these problems. 

The data collected revealed the following: 


1. Problems relative to desegregation were anticipated 
by the selected teachers prior to desegregation. 


. Sixth-three of the sixty-nine anticipated problems were 
reported as having been encountered; twenty-one prob- 
lems were reported to have been encountered that 
were not anticipated. | 


. The teachers interviewed fell into two groups: -1) those 

who had classes whose racial composition was about 
equal, and 2) those who had classes with one or two 
members of another race. No great line of demarcation 
could be made in comparing the groups in so far as the 
number of selected problems they encountered is con- 
cerned. However, there was a difference in the kinds 
of problems that were encountered, which indicates 
that the classes with one or two members of another 
race presented more different kinds of problems than 
the classes whose racial composition was about equal. 


4. Although the selected problems existed, very little was 
done to alleviate them. 


The findings further indicate that the problems encoun- 
tered were an outgrowth of ethnic prejudice. Prejudice is 
so complex and so closely woven into the fabric of person- 
ality that to remove it entails changing the whole pattern 
of life. 

The difficulty in solving any one of these problems 
arises from the close interrelationship existing among 
them. Consequently, an overall program of intercultural 
education must be undertaken extending from the family 
unit to the school and the community. The following prin- 
ciples which have been formulated as a result of this study 
might serve as a basis for such a program: 


1. Strict enforcement of desegregation policies, 
2. Development of a program of good human relations, 
3. Provision for minority participation in cooperative 
planning with teachers, administrators, pupils, and 
parents, 
. Revision of curriculum, 
. Utilization of community resources to create climate 
conducive to good intergroup relations, 
. Reeducation of teachers and administrators by 
providing inservice education, and 
. Elimination of bias-breeding instruction. 
176 pages. $2.30. Mic 58-4971 





PREDICTION OF ACADEMIC SUCCESS IN COLLEGE 
FROM PERSONALITY TRAIT RATINGS OBTAINED 
FOR HIGH SCHOOL GRADUATES 


(L. C. Card No. Mic 58-2024) 


Marion Edmund Gardner, Ed.D. 
University of Pittsburgh, 1958 


Personality trait ratings are requested by many col- 
leges and universities when they consider applicants for 
admission. This study has attempted to determine whether 
such ratings can be used to predict the academic success 
of students in college. As the first step in the investiga- 


tion, ratings were obtained for a large number of high 


school seniors in the class of 1956 in two large Ohio high 
schools and in six smaller Allegheny County, Pennsylvania, 
high schools. The rating scale used for this purpose was 

a Normal Curve Rating Scale which forced raters to assign 
ratings according to the numbers which might be expected 
under a normal distribution. Further, the rating system 
provided that all students be rated on a single trait before 
ratings could be assigned on the next trait. Ratings were 
obtained by this method on the six traits of Reliability, 
Industry, Cooperation, Initiative, Efficiency, and Accuracy. 

Grade transcripts from the colleges were received for 
190 of the students who had previously been rated by two 
or more teachers. These transcripts carried first semes- 
ter, or quarter, grades for the entire group of students. 
For 119 of these students, grades for the entire first year 
in college were supplied by these same transcripts. Qual- 
ity-point averages were calculated on a four-point scale. 
Then, coefficients of correlation were calculated between 
the average ratings on each trait and the quality point 
averages earned during the first year in college. 

Statistically significant correlations were found between 
ratings on all traits and quality-point averages. Coeffi- 
cients calculated for first-semester marks ranged from 
a high of .660, between ratings on Accuracy and quality- 
point averages, to a low of .396, between ratings on Coop- 
eration and quality-point averages. Coefficients calculated 
for marks covering the entire freshman year ranged from 
a high of .664 to a low of .355, the same traits being in- 
volved. Correlations for the other traits ranged from .536 
to .579 for first-term marks and from .550 to .648 for 
first-year marks. Such correlations reveal a significant 
relationship between marks received in college and the 
ratings given by high school teachers on the several traits 
studied. 

The correlations are not so high that one would be 
inclined to disregard the predictions made from such estab- 
lished predictive factors as intelligence test scores and 
rank in high school class. However, it can »e noted that 
correlations involving the trait of Accuracy vere higher 
than median coefficients which have been found for either 
high school marks or intelligence test scores. Therefore, 
it can be stated that ratings on the single trait of Accuracy 
would provide colleges with highly significant information 
concerning their applicants for admission. Certainly, such 
ratings should be used to confirm, or question, predictions 
made by use of the well-established predictors of scholastic 
aptitude test results and class rank. 

123 pages. $2.00. 
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ETHICS IN THE “NEW KEY” 
(L. C. Card No. Mic 58-2072) 


Lucile Wolfe Green, Ph.D. 
The Ohio State University, 1957 


The study is a development in ethics of the theme of 
Symbolic forms stated by Susanne Langer in Philosophy in 
a New Key. The question “What is good?” is transposed by 
the theory of symbolism into “What does it mean to say, 
‘This is good’?” The answers made to the first question 
become data for the second, and the data are treated not as 
a vast collection of opinion but as a body of symbolic facts 
whose relationships are then drawn to each other and to 
the formal patterns in other bodies of thought: logic, lan- 

_ guage, and visual art. 

In tracing the genealogy of ethics from primitive value 
symbols, two modes of expression are identified: the 
magical, which has a practical purpose in devising means 
to given ends; and the mythical, which is an abstraction of 
values. Continued into the sophisticated system of rational, 
verbalized ethics, the magical mode is reflected in empir- 
ical, “scientific” ethics like hedonism and pragmatism, 
while the mythical mode is reflected in metaphysical ethics 
like idealism and voluntarism. Conflict has long existed 
between these two modes of thought in ethics, each claiming 
to be the exclusive and “correct” form. 

In the “New Key” the conflict is resolved in aesthetic 
form. After tracing suggestions of the aesthetic theme in 
ethics from Pythagoras to Sartre, the formal patterns or 
principles of ethics are interpreted as principles of design. 
Ethical theories based on empathy (benevolence, the “Golden 
Rule”) correspond to aesthetic principles based on similar- 
ity, while those based on dialectic (Hegel) correspond to 
aesthetic ones based on contrast. The “good” is a harmo- 
nious relationship of parts (Plato’s idea of justice) which 
are in the right proportion (Aristotle’s idea of the mean). 
Such categories correspond to grammatical ones: positive 
and negative qualities, compound and hypothetical sentences, 
etc.; and the latter to logical categories as presented in 
Kant’s Logical Table of Judgments. Together, such rela- 
tionships make a system of forms within which ideas, 
formerly disconnected, find their place: the good and the 
right, prudence and duty, judgment, and evil. 

The implications for education are that ethics should be 
taught, not as a disconnected series of historical “isms” 
or as a specific method in human relations, but as a crea- 
tive enterprise in which the student is encouraged, by 
readings, discussions, and laboratory sessions with real- 
life problems, to develop sensitivity to all aspects of an 
ethical situation, critical ability in analyzing and applying 
principles, and skill in working problems through to a 
solution. Such an approach would encourage the student to 
build for himself an organic unity of the principles of ethics 
and, eventually, of the system of ethics with other systems 
which create order in human thought and feeling. 

186 pages. $2.45. 











A STUDY OF THE RELATIONSHIP OF CERTAIN 
DEVELOPMENTAL MEASURES TO MATURITY OF 
BOYS AS INDICATED BY MEASURES OF HEIGHT 


(Publication No. 23,464) 


Gordon Emil Holmgren, Ph.D. 
Michigan State University, 1957 


The purpose of this study was to determine the validity 
of height measures in detecting early and late maturing 
boys in public schools. As some educators question the 
value of collecting physical growth data on public school 
children this study has a practical justification. 

The data used were of a longitudinal nature and were 
taken from the data of the Third Harvard Growth Study 
which are now on file at Michigan State University.} 

The study involved 368 boys who met the following 
criteria: 

1. eleven or more annual height measurements; 

2. first measurement before the age of seven. 

From this group fifty early maturers and fifty-five late 
maturers were selected to comprise two groups, an early 
maturing and a late maturing one. These two groups were 
then compared according to height, weight, dental, skeletal, 
mental, reading, and arithmetic growth. 

Steps in the classification of early and late maturers 
were as follows: 


1. straight line growth was determined from the annual 
serial height measures by the use of the equation: 
Y =mx+b 


- DUxZy 
. ae 
- UxZxy 
~ a 
2. the actual height was then compared with the com- 
puted straight line growth; 
3. the difference between the actual height and the 
computed height was termed a deviation; 
4, an early maturer was so designated who experienced 
a definite break2 in his height growth pattern at or 
before 150 months of age, while a late maturer was 


so designated who experienced this same break at 
170 months or more of age. 








As groups, the early and late maturers were not alike. 
They differed to a noticeable degree on every characteristic 
in which they were compared. In a general way the early 
maturing group was taller, heavier, had greater skeletal 
maturation, advanced dentition, higher mental age, and 
greater reading and arithmetic development. 

A definite cyclic pattern of growth was found in all 
cases. By the direction of the growth curves there was 
reason to believe that the differences between early and 
late maturers was largely in terms of time. 

Late maturers had more difficulty with school work, 
especially in early grades, and they were the victims of 
more retentions. A comparison of the number of retentions 
on the first grade level between the early and late maturers 
resulted in a degree of significance on the nine per cent 
level. Separate tables of height norms for early and late 
maturers were created. 

Operating on the hypothesis of the advantage of the early 
maturer, the method of cataloging a child as an early or 
late maturer is valid. 340 pages. $4.35. Mic 58-4972 
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1, The third of four studies of physical and mental 
growth of children sponsored by the Research Center of 
Harvard. Reported in Society for Research In Child Devel- 
opment Monographs, Vol. III, No. 1 (Washington, D. C.: 
National Research Council, 1938). 

2. A definite break was.defined as, whenever the devia- 
tions, of a minus nature, went consistently from year to 
year to a lesser value, within the tolerance of a plus ora 


minus one-tenth (.1) of an inch, there would the break be 
revealed, 














3. If the actual measure was above the computed meas- 
ure, the deviation was considered positive; if it was below 
the straight line, it was considered negative. 


AN EVALUATION OF OCCUPATIONAL FIELD TRIPS 
CONDUCTED BY PATERSON TECHNICAL AND 
VOCATIONAL HIGH SCHOOL IN TERMS 
OF VOCATIONAL SUCCESS 


(L. C. Card No. Mic 58-1989) 


Joseph E. Kutner, Ed.D. 
New York University, 1958 


Chairman: Professor Robert Hoppock 


The purpose of this experimental study was to test the 
hypothesis that pupils who go on occupational field trips 
during their senior year in a vocational high school sub- 
sequently, as part of the full-time labor force, are better 
satisfied with their jobs, earn more money, are employed 
a greater portion of the year, change their jobs less often, 
and are considered more satisfactory workers by their 
employers. | 

The subjects of the experiment were the January 1955 
and the June 1955 graduating classes of the Technical and 
Vocational High School of Paterson, New Jersey. The 
January Class of 47 pupils was equated in two groups by 
alternate selection from an alphabetically-arranged class 
list. The June class of 73 was divided into one experimen- 
tal and two control groups. The two control groups were 
compared as a test of the equating process. 

The January class was conducted on ten field trips; 
the June class on eight. One year after graduation the 
classes were followed up by letter and questionnaire. A 
few were contacted by telephone and in person. Employers 
of the graduates were requested by mail to rate their 
employees on a seven-point scale. Disposition of the 
classes by per centages was as follows: 





January June 








In the armed forces 23% 29% 
In trade for which he trained 49% 30% 
In related job field 9% 11% 
In unrelated job field 19% 14% 
In college 0% 1% 
No report 0% 15% 





The data assembled on the criteria were subjected to 
statistical computation for differences of the means from 
which the standard error of the difference of the means 


was converted to a “t” ratio by reference to Fisher’s 
tables. 

The significance of the differences between the groups 
in terms of “t” ratios are summarized as follows: 
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(A ratio of 1.98 is needed to be significant at the five 
percent level.) 


The conclusion to be drawn from the data is that the 
hypothesis that pupils taken on industrial field trips would 
be more successful in their vocations was not sustained. 

The data raise more questions than they resolve. For 
instance, if a greater number of trips were used would the 
differences between the groups have been more pronounced? 
If the experiment had been conducted with terminal pupils 
in an academic high school who had no school shop experi- 
ence, would results have been different? If greater num- 
bers were used in forming the groups would the results 
become statistically significant? If the classes were fol- 
lowed up after a greater interval than a year, would the 
data vary? 

Although the conclusion of this study is negative, the 
facts assembled indicate the need for and the direction of 
further investigation in this important area. 

113 pages. $2.00. 


THE VALUE OF THE DOCTORATE FOR WOMEN 
IN BUSINESS EDUCATION AND BUSINESS 


(Publication No. 21,714) 
Eunice Lillian Miller, Ph.D. 
New York University, 1957 


The Problem 








The purpose of this investigation was to determine 
whether women who have earned the doctorate in business 
education and business have experienced an improvement 
or a lessening in opportunities for employment, in profes- 
sional achievement and recognition, and in feeling of job 
satisfaction; and whether in earning and holding the doc- 
torate, they have felt enhancement or limitation of personal 
and social life. 

The study presents indices which may assist certain 
individuals to decide whether in terms of their particular 
capabilities and interests and in terms of their profes- 
sional and personal goals, the doctorate would make a 
measurable contribution to their lives. 
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Method of Solution 

Two groups of women participated in this study: one 
hundred women with the doctorate, out of 116 who were 
solicited; and one hundred women without the doctorate, 
out of a possible total of 137 women. The data were gath- 
ered by means of a check list. 

The data were concerned with insights, points of view, 
and human relations. The validity of the insights, there- 
fore, was dependent upon the trends which were presented 
in the qualitative “feeling tones” of the respondents. 

The method used involved the following counterparts: 








1. Analysis and interpretation of the data, tabulated 
whenever possible. 


. Analysis and objective interpretation of the personal 
judgment of the respondents. 


. Comparisons within the doctoral group; for example, 
the experience of Ph.D.’s and Ed.D.’s, single and 
married, and earlier and later graduates. 


. Comparison of the doctoral and the nondoctoral 
group. 


9. Comparison with related studies. 


Conclusions 

1. Women who work for the doctorate in business edu- 
cation and business are teachers, and they remain teach- 
ers after conferring of the degree. Graduate programs 
for these women should therefore be directed toward im- 
provement of their teaching abilities and toward promotion 
in the field of teaching. 

2. The teaching of stenography and the secretarial 
subjects was and continues to be the major interest of 
these women. 

3. When achievement is measured in terms of academic 
rank, publications, and salary, women with the doctorate 
show some superiority. It would seem that in possession 
of the doctorate may lie a causal factor of the increase in 
level of rank with corresponding increase in salary. 

4. The doctorate should be sought by women contem- 
plating university-level employment, for employing insti- 
tutions at this level apparently regard the doctorate of 
importance when promoting staff members. 

9. The doctorate does not give employment advantage 
in secondary schools. 

6. In spite of the fact that the women with the doctorate 
showed a superiority in their support of professional or- 
ganizations, the doctorate does not seem to have influenced 
this increased support. 

7. The doctorate probably bears no relationship to job 
satisfaction. In general, women with the doctorate experi- 
ence job satisfaction because they are conditioned to feel 
that way. 

8. Women with the doctorate in business education and 
business are physically healthy. Study for the doctorate 
apparently does not affect the physical condition of those 
attaining the goal of the degree. 

9. The women who seemed fairly well-adjusted emo- 
tionally to begin with continued to be fairly well-adjusted 
after earning the degree. Maturity of the individual rather 
than the doctorate seems to have influenced personal ad- 
justment. 

10. The social associations in general, and more par- 
ticularly relationships with men, seem not to have been 
influenced one way or the other by the doctorate. 








11. The possibility that the doctorate in business edu- 
cation and business would theoretically provide a two-way 
employment opportunity--toward advanced teaching or 
toward business--is not consequential; for the women 
studied remained in teaching. | 

12. The doctorate helps women to stabilize their em- 
ployment, and it gives them promotional opportunities on 
the collegiate level. It does not interfere with their per- 
sonal, social, or emotional life. On the other hand, it does 
not make them materially more intellectual or highly 
career-minded. 226 pages. $2.95. Mic 58-4973 


AN EMPIRICAL STUDY OF METHODS OF SCALING 
ACHIEVEMENT TESTS AT THE ELEMENTARY 
GRADE LEVEL 


(L. C. Card No. Mic 58-1618) 


Arthur Mittman, Ph.D. 
State University of Iowa, 1958 


Co-Chairmen: Professor Paul J. Blommers 
Assistant Professor Leonard Feldt 


The purpose of this study was to investigate three 
different methods of scaling an achievement test at the 
elementary grade level. Each of these processes led to 
an independent derivation of a grade equivalent scale. The 
three methods were as follows: 1) Complete Test Method, 
2) Scaling Test Method, and 3) Anchor Test Method. The 
Complete Test Method represented the closest practical 
approach to the application of the definition of a grade 
equivalent. The test to be scaled was actually administered 
in all grades for which a grade equivalent was required. 
The Scaling Test Method utilized a special scaling test 
composed of items evidencing an unusually wide range of 
difficulty. Included in this test were a number of exercises 
appropriate for each of grades three through eight. This 
special test was administered in grades three through eight, 
and equivalent percentile ranks established for all pairs 
of grades. These equivalences were then employed to scale 
the test for which grade equivalents were actually required. 
The Anchor Test Method was developed primarily for 
scaling a test series in which the test at each grade level 
includes two subsets of items, one of which is common to 
the test of each adjacent grade level. Such subsets of items 
are used to establish equivalent percentile ranks between 
pairs of adjacent grades and, ultimately, between all pairs 
of grades. Then, as in the Scaling Test Method, these 
relationships are extended to scale the full regular test 
for any grade. 

Each of the three methods was applied to four tests 
administered in the middle of the school year. These tests 
were a fourth grade spelling test, a seventh grade spelling 
test, a fourth grade map reading test, and a seventh grade 
map reading test. 

Samples of approximately 500 pupils per grade for 
each test and each method were employed with the Com- 
plete and Scaling Test Methods. A sample of approximately 
2000 cases per grade was used with the Anchor Test 
Method. 

Two types of comparisons were made among the scaling 
methods. The first involved a direct comparison of the 
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raw score values corresponding to each of the grade equiv- 
alents; the second dealt with the sampling stability of 
these raw score values. The latter consideration involved 
replication of the scaling methods with each of nine inde- 
pendent sub-samples. 

The findings of this study were as follows: 


(1) The scales derived by the three methods differed 
to an extent that the methods cannot be regarded as 
equivalent. 


(2) At the fourth grade level the differences between 
raw score values derived by the Anchor and Scaling 
Test Methods were smaller than those between any 
other pair of methods. 


(3) At the seventh grade level the Complete Test and 
Scaling Test Methods agreed more closely than any 
other pair of methods. 


(4) The Scaling Test Method yielded a grade equivalent 
scale that agreed more closely with that of the 
definitional approach than did that of the Anchor 
Test Method. 


(5) The Anchor Test Method produced the widest range 
of raw score values for that portion of the grade 
equivalent scale extending from 3.5 to 8.5. The 
Complete Test Method gave rise to narrowest raw 
score range for this interval. 


(6) No significant differences were revealed in the 


sampling stability associated with the three methods. 


The scaled values obtained by the Complete Test 
Method are more stable than those of either of the 
other methods. 


(7) All methods produced values that were more stable 
as the grade distance from the grade level of the 
test being scaled increased. 


(8) No differences in effectiveness of the methods with 
respect to the academic areas involved in this study 
were revealed. 152 pages. $2.00. 


TO WHAT EXTENT DO CERTAIN FACTORS 
INFLUENCE THE ACADEMIC SUCCESS OF FRESHMAN 
STUDENTS IN SOCIAL SCIENCE COURSES 
AT SOUTH CAROLINA STATE COLLEGE 


(Publication No. 25,498) 


Ashriel Ira Mose, Ed.D. 
New York University, 1957 


Chairman: Professor S, P. McCutchen 


Statement of the Problem 

The purpose of the investigation is to determine the 
influence which scores made in high school social science 
courses, the A. C, E. Psychological Aptitude Test, the 
Reading Comprehension Test and the Objective Social 
Studies Test, are significantly related to freshman social 
studies success at South Carolina State College. 





The Problem and Its Importance 
The problem of inadequate background in the social 
studies is not new to South Carolina State College. Year 





after year members of the Social Studies Department 
indicate in discussion that inadequate social studies back- 
ground of freshman students is a major cause for the lack 
of progress in social studies courses. The above factor 
places a burden on the Social Studies Department in prop- 
erly classifying its freshman students. With this in mind, 
the investigator sought to make use of the data collected 
from the statewide entrance-examinations which are given 
by South Carolina State College each year to approximately 
4,000 high school seniors. It was felt that if information 


- was secured on the kinds and number of high school social 


studies which entering freshmen were exposed to, and if 
insights into the student’s phychological aptitude, reading 
comprehension and objective test data on social studies 
content were secured, that the Department of Social Studies 
would be better able to help their incoming freshman stu- 
dents. 


Method of Procedure 








In order to determine the extent to which certain factors 
influenced academic success in social studies, this proce- 
dure was followed: (1) frequency distributions were com- 
puted for each variable; (2) inner correlations were run 
between the independent variables; (3) linear correlations 
were run between the independent variables and the depend- 
ent variables, college freshman social studies grades; 

(4) linear correlations were run between the independent 
variables after they had been combined and averaged and 
the criterion variable; (5) partial correlations were run 
among the independent and dependent variables; (6) chance- 
of-success tables were plotted; (7) prediction efficiency 
tables were devised to show what would be expected of 
students in social studies courses at various levels of 
aptitude and achievement. 


Findings 

1. With respect to the number and kinds of social studies 
courses taken in high school it was found that it made 
little difference in college freshman social science 
success. A relatively low correlation of .32 4 .07 was 
produced. 





. With respect to linear correlations of the independent 
variables against the criterion variable, it was found 
that the objective variables, that is, psychological 
aptitude, reading comprehension, and social studies 
test scores, yielded a higher degree of predictability 
than any other single or combined factors. 


. With respect to partial correlations it was found that 
when high school social studies grades were held con- 
stant and social studies test scores were correlated 
with college freshman social science grades, they had 
the least influence on the size of the resulting Y. 


. When chance-of-success tables were devised it was 
found that a greater degree of predictability could be 
attained by the use of the objective test data. 


. With respect to the extent to which linear correlations 
and the per cent of failures in freshman social studies 
courses were usable in predicting college freshman 
success, the prediction efficiency tables point up that 
when the degree of failure was 50% and all objective 
test scores were combined and correlated with the 
criterion variable a higher degree of prediction effi- 
ciency was obtained than with the combination of any 
other independent variable. 
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Conclusion 

It is concluded from this study that objective test data 
are more meaningful to the social studies instructor than 
high school social studies grades in determining what fac- 
tors may or may not influence academic success in social 
studies of college freshmen at this institution. It is further 
concluded that the Department of Social Studies can decid- 
edly improve its classification procedures by empirically 
building chance-of-success tables and using the resultant 
data for classification purposes. 

141 pages. $2.00. Mic 58-4974 





A STUDY OF STUDENT MORTALITY IN 
A STATE TEACHERS COLLEGE 


(L. C. Card No. Mic 58-639) 


Arthur Freas Nicholson, Ed.D. 
New York University, 1957 


Chairman: Professor Alonzo F, Myers 


This investigation analyzes student mortality at the 
State Teachers College, Indiana, Pennsylvania, with regard 
to certain factors relating to selective admission and 
retention of students as a basis for improving personnel 
services. Data for 2239 entering freshmen with 16 semes- 
ter hours or less college credit as of a September, 1948- 
1952, were located in records of various offices at the 
College. Information on the selected factors was collected 
on counting cards, developed into tables, and interpreted. 

Of the 2239 students, 1326 (59.2%) graduated and 913 
(40.8%) dropped out. Percentage-wise 58.9 of the dropouts 
were gone before the start of the second year, 88.4 before 
the third, and 98.5 before the fourth. Peak dropout periods 
in percentages were at semester ends as follows: 34.7, 
second; 16.4, fourth; 12.2, first; and 8.8 dropped during 
the first. 

Dropout reasons in percentages were low scholarship 
(involuntary), 19.1; transfer, 12.6; low scholarship (volun- 
tary), 12.5; not permitted to register, 12.0; marriage, 


9.9; not interested, 7.0; unknown, 5.8; health, 4.5; finances, 


4.5; military, 3.8; home conditions, 2.95; work, 2.95; 
discipline, 2.0; other conditions, 0.4. 

Most Indiana students (80.7%) had been in the upper half 
of their high school graduating classes; of these 64.1 per 
cent graduated from college. Only 39.5 per cent in the 
lower half graduated. In the upper half on the ACE test 
were 51.4 per cent of the students of whom 67.2 per cent 
graduated. Only 51.1 per cent in the lower half of the ACE 
graduated. Thirty per cent of all students took the Ohio 
State Psychological as an entrance test; of those who took 
the OSU less than half graduated. 

The higher the student’s rank in high school, on the ACE 
test, or the better his first semester college grades, the 
better were his survival chances. Combining high ratings 
increased survival percentages. Students from larger 
high schools survived better than those from smaller. The 
music curriculum had the highest percentage graduating 
followed by elementary, home economics, secondary, art, 
and business. 

Dropping out a semester or longer did not mean the 
student had permanently withdrawn. Low scholarship was 





not sufficient reason to refuse readmission to a dropout. 
Dropouts and graduates went the full range on sophomore 
tests, other test scores, and grade averages, but graduates 
outranked dropouts. 

Women outranked men in the English test but men out- 
rated women in contemporary affairs and general culture 
tests. Women survived better than men, veterans better 
than women, and transfers to Indiana better than veterans. 
Indiana students transferring curricula improved their 
survival chances. Men did not have as good scholastic 
records as women when entering, but more men with low 
high school records graduated from Indiana. Men became 
successful after academic failure much more often than 
women. 

The college might obtain better student survival by 
raising entrance standards in high school rank and test 
score, by relying more on ACE tests in selecting students, 
by counseling potential dropouts noted early, by giving them 
more help in self-direction, by using orientation classes 
to improve study habits, by fully using college and com- 
munity referral agencies and by cooperating in pre-college 
counseling. 

The college should have adequate records centrally kept 
by trained personnel and available with assistance in inter- 
preting to authorized individuals. The college should 
develop exit interviews which dropouts must have before 
withdrawal becomes Official. Withdrawal reason records 
should be kept and analyzed for clues to policy revisions. 

The student advisory system at Indiana should include 
a guidance faculty of six, with special aptitudes for counsel- 
ing, to work with students having problems likely to cause 
withdrawal and to assist with entrance and exit interviews. 

230 pages. $3.00. 


THE ROLE OF GENERAL MUSIC IN THE 
CURRICULUM OF THE SECONDARY SCHOOL 


(L. C. Card No. Mic 58-2095) 


Homer Wayne Ramsey, Ph.D. 
The Ohio State University, 1957 


The possibilities of providing musical experiences, 
through the general music class, as a part of the general 
education of secondary school students were explored in 
this study, which covered the nature and purpose of general 
education as viewed by authorities in the field. The objec- 
tives of general education were categorized as the develop- 
ment of attitudes and basic skills, of knowledge and skills 
essential in dealing with the immediate social and physical 
environment, and of the qualities essential to good citizen- 
ship. | 

The general music class was defined as a course which 
provides exploration and participation in a wide variety of 
musical experiences of interest to students. General music 
provides opportunities for satisfying social and musical 
experiences; promotes interest in participation and explora- 
tion of music as a means of personal expression or study; 


provides experiences through which skills in reading music, 


singing, and playing are developed; furnishes opportunity 
for students to obtain knowledge and understanding of the 
development, structure, and literature of music; and en- 
ables students to understand the part music has played and 
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continues to play in cultural and recreational aspects of 
living. 

The concept of general music was further developed by 
noting desirable characteristics of general music classes. 
The contributions of general music to students’ learning 
were those experiences which foster effective use of basic 
skills, development of musical interests and skills, and 
knowledge leading to the enjoyment of music as a part of 
everyday living. The basic musical activities of the general 
music class were listed, with appropriate associated activi- 
ties and experiences. 

The make-up of 70 selected junior and senior high 
school music programs was studied by means of a ques- 
tionnaire, through observing general music classes in 14 
junior and senior high schools, and through interviewing 
teachers of these classes and supervisors of music. 

Problems involved in implementing general music in 
school programs were concerned with (1) prevailing atti- 
tudes toward general courses, (2) traditional concepts of 
the secondary school music curriculum, (3) values held by 
those responsible for music programs, (4) preparation of 
music teachers, and (5) organization of content. Sugges- 
tions for solving these problems were presented in terms 
of the improvement of existing programs and the pre- 
service preparation of teachers. 

Recommended beginning steps in improving present 
practices in general music were as follows: College pro- 
grams preparing music teachers should place more em- 
phasis on this phase of music education. Large senior 
high schools which now offer only performing groups should 
explore the possibility of adding general music to their 
course offerings. Schools which now offer general music 
need to facilitate efforts to relate it to other areas of the 
school and to make the general music classes a more 
functional part of the program. 202 pages. $2.65. 


AN ANALYSIS OF THE SPECIAL EDUCATION 
PROGRAM IN OKLAHOMA CITY AND A 
FOLLOW-UP STUDY OF A SPECIAL CLASS 


(L. C. Card No. Mic 58-1956) 


Ann Myrtle Reid, Ed.D. 
The University of Oklahoma, 1958 


Major Professors: Percy T. Teska and Gail Shannon 


This study consists of two parts. The first part is an 
examination and analysis of the program for the handi- 
capped child in Oklahoma City and a comparison of the 
growth of the special education program with that of the 
general education program. 

Results of this study show that there has been a gradual 
increase in enrollment in the special education program 
from .1 per cent of the total school population in 1945 to 
1.4 per cent in 1957. The enrollment in general education 
itself has increased in this period 51 per cent over its 
1945 population. The special education program, in its 
facilities and training program for existing classes, com- 
pares favorably with that of other areas of the United 
States. 

The second part of the study is a follow-up covering a 
five-year period. Subjects of this study were two groups 





of twenty-two matched pairs. The pairs were matched in 
I.Q. (ranging from 67 to 79), age (ranging from 11 to 13 
years at the beginning of the study), sex, race, and socio- 
economic status. The independent variable was that the 
first group was enrolled in special education classes in the 
fifth and sixth grades while the control group was enrolled 
in regular classes. 

The conclusions are as follows: 

1. In oppertunities provided for the various types of 
handicapping, Oklahoma City seems to offer a sufficiently 
wide range of services, and compares favorably with the 
types of opportunities offered elsewhere. — 

2. However, in relation to the estimated number of 
handicapped children living in Oklahoma City, the program 
does not provide special class training for enough children. 
In spite of the increase in ratio from .1 per cent of the 
total school population in 1945 to 1.4 per cent in 1957, the 
program in Oklahoma City is still far from adequate in 
terms of providing for all handicapped children. 

3. The results of the follow-up study of two slow- 
learner groups tend to justify the special class program in 
terms of these benefits to the individual child: (a) Students 
who had two years in special education classes remained 
in school longer than the students with whom they were 
paired, that is, those who had no special class training; 

(b) special education classes lowered the rate of delinquency 
as shown in a comparison of the two groups; (c) of the stu- 
dents remaining in school at the end of the five-year period, 
students who had had two years in special education classes 
developed more leadership qualities, as shown by partici- 
pation in school activities, than did the paired students who 
had not received special class training. 80 pages. $2.00. 


THE DEVELOPMENT AND EVALUATION OF 
METHODS FOR ISOLATING FACTORS THAT 
DIFFERENTIATE BETWEEN SUCCESSFUL AND 
UNSUCCESSFUL EXECUTIVE TRAINEES 
IN A LARGE, MULTIBRANCH BANK 


(L. C. Card No. Mic 58-1459) 


Charles Elmer Scholl, Jr., Ph.D. 
University of Michigan, 1957 


The purpose of this study was to develop and evaluate 
methods for isolating factors that differentiate between 
successful and unsuccessful executive trainees in a large, 
multi-branch bank. Ninety-four variables were collected 
on each member of a sample of 108 trainees. Thirteen 
items of a biographical nature and eighty-one test scores 
were studied. 

Ratings of performance were obtained for the experi- 
mental sample with a graphic rating scale form which 
utilized the forced distribution technique. A score was 
derived for each of four parts of the form and for the 
average of all ratings. Analysis of the data revealed con- 
siderable agreement among raters. High correlation was 
found between the different parts of the scale and the 
average of all parts. Part III, General Knowledge of 
Operations, and the average of all ratings were discovered 
to be of a different order of magnitude in that Part III 
correlated lowest with the other parts of the rating scale 
while the average of all ratings correlated highest with the 
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other parts. Therefore, it was decided to use both Part 
III and the average of all ratings for appraising the relative 
effectiveness of the members of the sample. 

The ninety-four trial predictors were then validated 
against the two criteria. The effect of tenure was ruled 
out by holding date of hire and date of entrance into train- 
ing program constant. The personality inventories were 
item analyzed to eliminate items having little value for 
selection purposes. The trial biographical items and test 
scores that came through as valid were combined into 
indices of probability of success for use in selection. In 
an effort to discover the nature of the underlying structure 
within the set of ninety-four variables used in this study, 

a factor analysis was undertaken. The complete centroid 
method of factoring was used to obtain the original unro- 
tated factor matrix. 

Eight trial predictors were found to be valid against 
Criterion III, General Knowledge of Operations, while ten 
variables were found to be significantly related to Criterion 
V, Average of All Ratings. A battery of items was then 
developed against Criterion III which yielded a multiple 
correlation of .47 and included the score on the sociable 
scale of the Kuder Preference Record - Personal, score of 
thoughtfulness trait on The Guilford-Zimmerman Tempera- 
ment Survey, age when hired, and scores on president, 
manufacturing concern scale and musician scale of the 
Vocational Interest Blank For Men. A second battery, 
developed against Criterion V, yielded a multiple correla- 
tion of .58 and consisted of the total score of all traits on 
The Guilford-Zimmerman Temperament Survey, score on 
the lawyer scale of the Vocational Interest Blank For Men, 
score on the Michigan Speed of Reading Test, score on 
veterinarian scale of the Vocational Interest Blank For 
Men, and total score on the Michigan Vocabulary Profile 
Test. When the personality inventories were rescored 
with the item-analyzed keys and their scores combined 
with the other variables, the multiple correlations were 
raised to .62 and .76. Three factors were extracted and 
identified as a verbal comprehension factor, a material 
factor, and an interpersonal factor. 

The following conclusions were drawn from the study: 

1. It was possible to isolate factors that differentiate 
between successful and unsuccessful executive trainees in 
a large, multi-branch bank. 

2. It was possible to appraise the relative effectiveness 
of executive trainees. 

3. It was possible to isolate biographical data items 
which were significantly related to two selected criterion 
measures of success of executive trainees. 

4. It was possible to measure by psychological tests 
characteristics which differentiate between successful and 
unsuccessful executive trainees. 391 pages. $5.00. 
































THE PREPARATION OF A SCIENCE TEACHERS 
MANUAL OF INFORMATION ABOUT THE INDUSTRIES 
OF NORTHWESTERN ALABAMA 


(Publication No. 22,747) 


Ernest Elwood Snyder, Jr., Ed.D. 
New York University, 1957 


Chairman: Professor J. Darrell Barnard 


The Problem 





The purpose of this study was to develop a manual of 
information about the industries of northwestern Alabama 
for use by the teachers of science in the schools in the 
Florence State Teachers College service area and to 
prepare a guide for the conduct of similar studies else- 
where. 

The development of a manual of this type called fora 
detailed survey and study of the industries and the estab- 
lishment of an advisory group of public school and college 
teachers to aid in making decisions concerning the types 
of material to be included in the manual and the organiza- 
tion of that material on a basis that would be most useful 
to the teachers. It also called for a systematic transition 
from informational facts about the industries to a manual 
that would be of practical use for the teachers of.the area, 
The Methods 





With the establishment of the educational advisory group, 
the first task was to develop a comprehensive industry 
information form that would serve as a combination check 
list and record of data for each industry studied. One of 
these forms was completed for each of the 125 industries 
that differed from each other and were representative of 
the 400 industries in the area. Each of the 125 industries 
was visited and studied personally. 

With the aid of the advisory group, a type of organiza- 
tion for the collected data was developed. This organiza- 
tion was then used as a guide in synthesizing the industry 
information into a usable form preparatory to writing the 
manual. 

The production of the manual was carried out within the 
organizational framework and was guided by certain prin- 
ciples of writing and structure that, it was hoped,. would 
cause the manual to have maximum reader appeal and thus 
be of more use to the science teachers for whom it was 
intended. Among these principles were the human interest 
and reading ease concepts set forth by Dr. Rudolf Flesch. 

In the development of a guide for the conduct of similar 
projects elsewhere, the methods described in this document 
were condensed and re-written and are to be published in 
a national journal devoted to science education. 


Conclusion 








It was hoped that the production of the manual of infor- 
mation about northwestern Alabama industries would stim- 
ulate and help the science teachers of the area make more 
and better use of their regional resources. There isa 
wealth of material and opportunity in the region that can 
enrich science teaching on all levels to a considerable 
degree. 

If similar projects in other small regions could be 
completed by individuals, organizations, or institutions, it 
might constitute a valuable step forward for science educa- 


tion and industry in our country. 
220 pages. $2.85. Mic 58-4975 
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INDUSTRIAL EDUCATION IN THE LAND-GRANT 
COLLEGES AND UNIVERSITIES: A STUDY TO 
ESTABLISH A BASIS FOR PROJECTING INDUSTRIAL 
EDUCATION IN THE YEARS AHEAD 


(L. C. Card No. Mic 58-2114) 


Alvin Ignace Thomas, Ph.D. 
The Ohio State University, 1957 


PURPOSES OF THE STUDY 


The purposes of the study were to trace the develop- 
ment of industrial education in the land-grant colleges and 
to provive a basis for projecting industrial education in the 
years ahead. In order to develop the problem, it was nec- 
essary (1) to trace the development of the land-grant col- 
lege movement, (2) to indicate the place of industrial edu- 
cation in the movement, (3) to identify the spirit and intent 
of the land-grant college acts, (4) to identify the contem- 
porary patterns of industrial education in land-grant col- 
leges, (5) to establish criteria for projecting industrial 
education in the years ahead, and (6) to illustrate the use 
of the suggested criteria by projecting industrial education 
at Prairie View Agricultural and Mechanical College, 
Prairie View, Texas. 


METHODS OF PROCEDURE 


The historical method was used in tracing the develop- 
ment of the land-grant college movement. The survey 
method was used in determining contemporary patterns 
of industrial education in land-grant colleges. The philo- 
sophical method was used in constructing the criteria for 
prjecting industrial education in the land-grant colleges. 
A jury of thirty leaders was used to validate the criteria. 
The criteria were then used to project a reconstructed 
program of industrial education at Prairie View Agricul- 
tural and Mechanical College. 


FINDINGS 


The study revealed that the land-grant colleges and 
universities originated from the need for a type of higher 
education designed to meet the peculiar requirements of 
industry in the United States. Historically, the develop- 
ment of industrial education was never commensurate with 
that of agriculture, home economics, or engineering in the 
land-grant colleges. The survey of contemporary patterns 
revealed that industrial education is still not realizing its 
full potential in the land-grant colleges. No industrial 
education offerings were provided in 25 per cent of the 66 
land-grant colleges. Industrial arts teacher education 
was offered in 65 per cent of the colleges, and 61 per cent 
offered industrial-vocational teacher education. Of the 
ten additional industrial education programs offered, none 
was presented in more than 24 per cent of the land-grant 
colleges. 

Industrial technology and socioeconomic conditions in 
the United States have created new needs in higher educa- 
tion which are not currently being met by industrial educa- 
tion in the land-grant colleges. Significant among these 
are those which exist in the areas of industrial arts general 
education and those which must be met through terminal 
and degree programs in industrial-vocational and indus- 
trial-technical education. 





CONCLUSIONS 


1. It has always been the spirit and intent of the land- 
grant college acts that the mechanic arts aspect of the 
colleges should be interpreted to include comprehensive 
industrial education programs. 

2. The influence of the classical tradition has caused 
the land-grant college to stress engineering and profes- 
sional types of industrial programs but to discourage 
nonprofessional and terminal-type programs. 

3. Occupational education for jobs requiring post-high 
school education but not professional degrees is clearly a 
function of industrial education in the land-grant college. 

4. The criteria proposed in this study will provide a 


sound basis for projecting industrial education in the years 


ahead. 

9. To secure recognition of industrial education as an 
integral part of the curriculum of the land-grant college 
will not be an easy undertaking. Many institutions hold 
that nonprofessional programs should not be a part of 
higher education. 

6. Professional leadership and additional research and 
experimentation will be needed to overcome the obstacles 
to providing adequate industrial education programs in 
these colleges. 312 pages. $4.00. 
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THE PROFESSIONAL STATUS AND WORK OF THE 
SENIOR HIGH SCHOOL ASSISTANT 
PRINCIPAL IN PENNSYLVANIA 


(L. C. Card No. Mic 58-2013) 


Matthew McKinley Alcorn, Ed.D. 
University of Pittsburgh, 1958 


THE PROBLEM 

The purpose of this study was to ascertain the profes- 
sional status and work of the assistant principal in the 
senior high schools of the State of Pennsylvania in relation 
to his personal and educational background, experience, 
and duties, and to determine his attitude toward his duties. 


DELIMITATION OF THE PROBLEM 

This study pertained only to the assistant principals 
in those public, co-educational senior high schools, as 
listed in the 1955-56 Directory of the Pennsylvania Depart- 
ment of Public Instruction, which enroll students in grades 
nine through twelve and those which enroll students in 
grades ten through twelve. 


MAJOR FINDINGS 
1. Assistant or vice-principals are found in 32.6 per 
cent of the 254 senior high schools of Pennsylvania. 
The enrollment range of the high schools in which 
these officers serve is from 352 to 3250 pupils. 
Eighteen of the 62 high schools participating in the 
study have two assistant principals. 


. The median age of the assistant principals is 49 
years. In general, they are married men who have 
been in educational work for approximately 20 years 
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and have a professional background which includes 
five and one-half years of college training. All of the 
69 assistant principals hold bachelor’s degrees; 89.8 
per cent hold master’s and 7.2 doctor’s degrees. 


3. The assistant principal is next in authority to the 
principal. He shares in all of the duties of the 
principal, and the greatest percentage of his work 
is in the area of pupil welfare. 


4. The median yearly salary of the assistant principal 
is $6,416. Most of these officers serve the school 
district, annually, for a period of ten months or 
longer. 


0. Thirty-nine and two-tenths per cent of the adminis- 
trators teach part-time. Three-fourths of the 
assistant principals who teach are serving in schools 
where the pupil enrollment is 1000 or fewer pupils. 


6. The assistant principals approve of the allocation to 
them of those duties which are directly related to 
the program of instruction, the overall management 
of the school, and the educational welfare of the 
pupil. They do not approve of being assigned routine 
clerical duties which can adequately be accomplished 
by clerical personnel. 


MAJOR CONC LUSIONS 
1. The title of assistant principal fails to meet the 
unanimous approval of the Pennsylvania high school 
administrators who participated in this study. 


2. Some of the 171 senior high schools presently with- 
out assistant principals are large enought to warrant 
_ full-time administrators of this type in their admin- 
istrative framework. 


3. Pennsylvania assistant principals, for the most 
part, receive their professional training from insti- 
tutions within the state. 


4. The size of the school appears to affect thé salary, 
the assignment of certain types of duties, and 
whether or not teaching is a part of the daily work 
of the Pennsylvania assistant principal. 


0. The work of the assistant principal extends beyond 
the limits of the regular school day and into the 
summer months. 


6. The assistant principalship is a complex, highly 
professional educational office. 247 pages. $3.20. 


AN ADMINISTRATIVE FRAMEWORK FOR THE 
DEVELOPMENT OF A SOCIAL STUDIES PROGRAM 
IN THE ELEMENTARY SCHOOLS OF NEBRASKA 


(L. C. Card No. Mic 58-1549) 
Charles Elvin Elmlinger, Ed.D. 
The University of Nebraska Teachers College, 1958 


Adviser: Merle A, Stoneman, Ph.D. 


STATEMENT OF THE PROBLEM 


The purpose of this study was to establish an adminis- 
trative framework through which a social studies program 





can be developed and maintained for the elementary schools 
in Nebraska. There has been a need for frequent revision 
of the social studies program in the elementary schools. 

It was believed that the organization for the development 

of the social studies program was one of the factors affect- 
ing the implementation of an improved program. 


PROCEDURES 


The determination of an administrative framework for 
the development of a social studies program in the elemen- 
tary schools on a state-wide basis necessitated an under- 
standing of the organization for elementary education in 
Nebraska. A study of the state’s school system was made. 
This was followed by identifying the agencies, institutions, 
and organizations that were interested in the state’s educa- 
tional program. Then, a study was made of the organiza- 
tion in Nebraska for the development of state courses of 
study. The literature was reviewed to ascertain the guiding 
principles that furnish direction for planning the organiza- 
tion for curriculum development within an administrative 
framework. Then, the state-wide curriculum programs in 
Missouri and Wisconsin were studied to analyze the admin- 
istrative organization of their programs with reference to 
the guiding principles. Using the information acquired 
from the several sources an administrative framework 
based upon the guiding principles was proposed for curric- 


ulum development in Nebraska, 


FINDINGS 


The improvement of an educational program has re- 
quired leadership at the state level and at lower adminis- 
trative levels. The leadership for curriculum development 
in Nebraska has frequently originated elsewhere than in 
the Nebraska State Department of Education. It has come 
from the educational associations and the institutions of 
higher learning. The office of the county superintendent 
of schools has not been effective in establishing curriculum 
improvement programs. At the local school district level 
the amount of leadership is limited because the system of 
school district organization has encouraged the retention 
of many small schools that do not attract strong profes- 
sional leadership. 

Inadequate organization for curriculum development in 
Nebraska has prevented the widespread implementation of 
educational programs through state courses of study. 

Guiding principles to provide for effective organization 
were ascertained from the literature. They should furnish 
guidelines for organization to insure (1) objectives, (2) as- 
signment of responsibility, (3) the utilization of leadership, 
(4) widespread participation, (5) research, (6) communica- 
tion, (7) continuity, (8) coordination, and (9) authority. 

The organization for curriculum development should 
possess the authority and responsibility to fulfil its as- 
signment. The Missouri Curriculum Program was not 
organized through a separate administrativeframework. It 
functioned as an extension of the state department of educa- 
tion. The Wisconsin Cooperative Educational Planning Pro- 
gram was organized through assignment of limited authority 
by the Wisconsin State Superintendent of Public Instruction. 


RECOMMENDATION 


It is recommended that the Nebraska State Board of 
Education establish an administrative framework for 
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curriculum development by assigning the authority and 
responsibility to a special committee which the Board shall 
create under the authority granted to it by the Constitution 
of the State of Nebraska. 276 pages. $3.55. 


THE DEVELOPMENT OF GUIDING PRINCIPLES FOR 
EMERGENCY ABSENCE PROGRAMS FOR TEACHERS 


(L. C. Card No. Mic 58-1953) 


James A. Fee, Ed.D. 
The University of Oklahoma, 1958 
Major Professor: D. Ross Pugmire 

The study proposed to establish guiding principles for 
the designing of an emergency absence program for teach- 
ers. The opinions were obtained of thirteen judges, selected 
on the basis of: (1) interest and familiarity with the 
problem, (2) experience in personnel management, and 
(3) amount of formal education. Significance of responses 
was determined by Kendall’s Coefficient of Concordance. 
The opinions of the judges were the basis for formulating 
the following guiding principles for emergency absence 
programs: 

I. Schools should identify the purpose of the emergency 
absence program to be to protect the health of children by 
having a healthy teacher in the classroom. 

Il. An absence program should provide comparable 
benefits for all regular employees. 

Ill. The number of days allowed for absences should be 
justified on the basis of achieving a stated purpose. 

IV. All regular employees should receive full pay for 
a limited number of days absence, reduced pay for a limited 
number of additional days. 

V. There should be a specified number of days allowed 
which should be allocated to all employees in a fair and 
equal manner. 

VI. The absence program should be a cooperative devel- 
opment in the planning of which all employees share. 

Vil. A state should prepare several absence programs, 
specifying the minimum features of each, one of which 
would be suitable for local district adaptation. 

VIN. The minimum benefits of an absence program which 
school districts must provide should be specified in state 
statutes. 

IX. Local school board policies should include complete 
specifications of the features and the operation of the 
absence program. 

X. Absence benefits should be retained and accrued 
benefits made available for future service to the district. 

XI, Absence programs should be safeguarded against 
abuse by allowing unused benefits to accrue. 

XII. There should be a plan as part of the absence pro- 
gram to employ the best qualified substitutes and provide 
them with teaching plans. 

XI. There should be a salary schedule for substitute 
teachers based upon training and experience. 

XIV. Accurate estimates of the costs of an absence pro- 
gram should be made using data from the current program 
and the cost of the program in past years. 

XV. An absence program should include financial assist- 
ance from state sources supplemented by local funds. 





XVI. There should be a health program to maintain and 
improve teachers’ health as an integral part of the absence 
program. 

Generalizations were formulated from the data found in 
the published sources concerning health, absences, state 
laws, local policies and regulations, costs, and substitute 
service. Comparisons were made between these generali- 
zations and the guiding principles expressed by the jury to 
determine the extent of general agreement and to provide 
an additional basis for judging the validity of the guiding 
principles. General agreement was found in all areas 
except substitute service. 143 pages. $2.00. 


ADMINISTRATIVE PRACTICES AND OPINIONS 
RELATIVE TO NON-CREDIT ADULT EDUCATION 
PROGRAMS IN SELECTED 
COLLEGES AND UNIVERSITIES 


(L. C. Card No. Mic 58-1779) 


Keith E. Glancy, Ph.D. 
Purdue University, 1958 


Major Professor: Elizabeth K, Wilson 

The purpose of this study was to survey and evaluate 
administrative and operational procedures in non-credit 
adult education at the university level. A questionnaire 
was submitted to representatives of 355 major colleges 
and universities. Completed questionnaires were received 
from 524 individuals representing 293 institutions. 

Differences in attitudes were hypothesized within eight 
variables dealing with the type of school, geographical 
location, size of the community, student enrollment, title 
of the respondents, the area of responsibility, per capita 
expenditure on public school education, and type of 
non-credit program. Each of these variables was com- 
pared with the responses to 31 statements of opinion 
about administrative practices in non-credit adult edu- 
cation. 

One part of the questionnaire obtained factual informa- 
tion about current practices. The statements of opinion in 
the second part were related to seven areas of program 
administration--financing, selecting the groups tobe served, 
subject matter, instruction, sponsorship, program planning, 
and general administration. 

It was determined that the expression of attitudes was 
not closely related to the method of operation reported by 
the respondents. The results were not greatly affected by 
the selection of institutions or individuals and therefore 
should be generally applicable. 

Only these hypotheses relating to the type of school and 
the type of program were found to be acceptable without 
qualification. The data supported the conclusion that signif- 
icant differences in attitude toward administrative prob- 
lems existed among state, municipal, private, Protestant, 
and Catholic institutions, with the exception that the differ- 
ences noted between the private and Protestant schools 
were very limited and inconclusive. 

Significant differences were also found between schools 
having primarily a non-credit class program and those 
having conference and institute programs. Both differed 
from a third group having little or no program. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





EDUCATION 


2039 





The hypotheses of differences within the other six 
variables could not be accepted without qualifications. 

Additional conclusion were drawn from the study re- 
lating directly to the administration of the non-credit pro- 
gram at the university level. A substantial majority agreed 
that (1) adult training should not be limited to those aca- 
demic areas included in the regular courses of study of the 
university, (2) the material presented to adult groups did 
not necessarily need to be of collegiate level, and (3) a 
college degree was not considered a requisite for success- 
ful adult teaching. 

This survey was directly related to the administration 
and operation of non-credit adult education programs at 
the university level and the results could be of assistance 
to supervisors and administrators. 261 pages. $3.40. 


THE REGULATION OF PROPRIETARY SCHOOLS 
IN THE UNITED STATES 


(L. C. Card No. Mic 58-1846) 


William J. Hamilton, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Roderic D. Matthews 


The purpose of this study is to determine the nature and 
extent of provisions made by the various states for the 
regulation of non-collegiate proprietary schools operating 
on the post-secondary level in the United States. 

The term “proprietary school” as used in this study 
refers to the non-public school which is privately owned 
and operated for a profit. Included under this term are 
private business schools, trade and/or technical schools, 
correspondence schools, and such other post-secondary 
proprietary schools as are covered under the definitions 
found in the various state laws. 

To determine the legal basis for such state regulation, 
important legal decisions of the United States Supreme 
Court and lower courts were studied. An analysis of these 
court decisions established plainly the state’s legal author- 
ity under its broad police powers to set standards, inspect, 
license, and otherwise supervise the activities of all pro- 
prietary schools. This analysis of legal decisions served 
also to establish clearly the legal rights of proprietary 
schools arising out of private ownership. These include 
the right to conduct a proprietary school, to select or 
reject applicants for admission to proprietary schools 
within defined limits, to carry on interstate instruction by 
correspondence, and to seek a profit. 

In this study of proprietary regulation, the main focus 
of research was upon those special statutory measures 
enacted by the various state legislatures and administered 
by state education departments. This study reveals that 
nearly two-thirds of our states have passed no special 
laws pertaining to proprietary schools. The majority of 
our states accept no responsibility for supervising pro- 
prietary schools on the post-secondary, non-collegiate 
level. Seventeen states do make some statutory provision 
for regulation of proprietary schools but only seven states 
provide for the regulation of all such schools within their 
borders. | 

The administration of state regulation varies greatly in 





effectiveness. Some state education departments provide 
explicit guides for the proprietary schools under their 
supervision. Other states issue vague directives which 
are difficult to interpret or to enforce. In a number of 
states the statutory authority for certain established regu- 
lations is not very clear. 

In conclusion, this study suggests three important 
requisites to a more effective program of regulation for 
proprietary schools. First, there appears to be a well- 
defined need for clarifying the relationship between the 
state and its proprietary schools. A broad national survey, 
state by state, to develop key statistics showing the extent 
and nature of our proprietary education resources in the 
United States would be a logical starting point. Second, 
there is a clear need for the refinement of statutory law 
governing proprietary schools and the improvement of 
administrative machinery for the regulation of these 
schools. Both could be accomplished through the develop- 
ment of sound criteria for the preparation of good statutes 
and clear, effective administrative regulations. Third, 
proprietary school groups should be encouraged to seek a 
greater degree of self-regulation through sound accredita- 
tion programs. The state, while retaining its responsibility 
for the maintenance of minimum standards, could then 
look to organized school groups to assume an increasing 
responsibility for evaluating, improving, and giving social 
direction to proprietary education. 

It is hoped that this study of state regulation will give 
rise to further critical thinking and needed research con- 
cerning the proper relation of the state to other types of 
private education. Such appraisal would be timely and 
constructive. It would serve to bring non-public and public 
education into closer organic and harmonious relationships 
so that all of our potential educational resources could be 
used most effectively. 356 pages. $4.55. 


A STUDY OF SUPERVISORY PRACTICES AT THE 
ELEMENTARY LEVEL IN COUNTY 
SCHOOL DISTRICTS OF OHIO 


(L. C. Card No. Mic 58-2077) 


Floyd Frederick Heil, Ph.D. 
The Ohio State University, 1957 


During the school year 1956-57, many new elementary- 
school supervisors were added to the staffs of county 
schools in Ohio. The additions resulted from a provision 
in the new School Foundation Program for limited state 
support of salaries for supervisors. 

It was assumed that a study of county school supervision 
at the elementary level in Ohio should be of value to the 
State Department of Education, to county superintendents, 
and to supervisors in planning further service to teachers 
and pupils of the state. 

The general problem of this study was to determine, 
appraise, and report supervisory practices at the elemen- 
tary-school level in county school systems of Ohio. Two 
hypotheses were advanced in connection with this problem: 

1. That supervisory practices can be studied, and that 
results will provide the basis for critical appraisal which 
would give direction to future development of supervisory 
programs. 
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2. That criteria which indicate professionally sound 
supervisory practices can be established, and that super- 
visory practices in county elementary schools can be 
appraised in the light of these criteria. 

Criteria for the appraisal of supervisory programs 
involved in this study were developed through study and 
interpretation of professional literature relating to super- 
Yision. Eleven criteria were developed and used as a basis 
for securing useful information. 

The principal means used in gathering data was a group 
of four questionnaires which were sent to the county super- 
intendent, two executive heads, the supervisor, and four 
elementary teachers in twenty-five selected counties of 
Ohio. In order to check the results of the questionnaires 
and get the face-to-face reactions of county personnel to 
the supervisory program, the same personnel were inter- 
viewed in five counties. 

The study reflected a keen interest in supervision and 
the supervisory program on the part of all school personnel 
involved in the county program of education. Because of 
the inexperience of some county superintendents, executive 
heads, and beginning supervisors, county programs at 
times developed more or less by trial and error. On the 
whole, a strong professional attitude and a spirit of earnest 
endeavor were exhibited by county personnel striving to 
ensure the success of their programs. 

Statements of administrative, supervisory, and teaching 
personnel attested to the fact that a greater number of 
individuals mentioned the positive help that supervisors 
and supervisory programs had given within the past year 
than stated that the program was not worth while. Most of 
the data indicated that the supervisory program produced 
definite improvement in instruction during the year. 

Ten of the eleven criteria presented in this study pointed 
to the county elementary supervisory programs as having a 
high standard of quality, which reflected credit upon all 
personnel who planned and participated in supervision in 
the first year of organization under the new School Founda- 
tion program. 373 pages. $4.80. 


A COMPARISON OF THE FACTORS ASSOCIATED 
WITH PUPIL ELIMINATION AS THEY ARE RELATED 
TO THE HOME-DISTRICT AND TO THE TRANSFER 

STUDENTS IN THE PUBLIC SCHOOLS 
OF JOHNSTOWN, PENNSYLVANIA 


(L. C. Card No. Mic 58-2029) 


Homer Sylvester Hill, Ed.D. 
University of Pittsburgh, 1958 


The inquirer’s object was to identify, analyze, and 
compare with reference to difference factors associated 
with pupil elimination in the chosen school district as they 
related to home-district and transfer youth who terminated 
their schooling before they were graduated from high 
school. 

General as well as specific factors treated in the work 
were the outgrowth of earlier researches in pupil elimina- 
tion and pupil mobility. Data in School Attendance Regis- 
ters, PICA-4, Cumulative Record Folders, Teacher Ap- 
‘praisal Slips, Medical Records, and Dental Examination 
Reports expanded these factors. From the class that 




















entered grade one of the selected district’s schools in 
September, 1941, and the boys and girls who joined the 
class during the subsequent 12 years came 364 ‘home- 
district and 218 transfer drop-outs who were the subjects 
of the study. 

Normative-survey method and documentary frequency 
analyses furthered the inquiry. Procedure included identi- 
fication of home-district and transfer pupils, development 
of a plan for noting preliminary data, investigation of 
Cumulative Record Folders, determination of home-district 








and transfer early school leavers, recording pupil personnel 
information, establishment of socio-economic levels of 
elementary and junior high school attendance areas, and 
treatment of data. Fifty-one tables, 40 figures within the 
text, and 42 supplementary tables clarified supporting 
material. Analysis of variance techniques or the chi-square 
test determined the significance of difference between the 
basic groups and partitioning for selected factors. 

Significant differences existed between home-district 
and transfer drop-out divisions. Some of these differences 
remained significant when tested in accordance with parti- 
tioning elements such as race, sex, and socio-economic 
levels of elementary and junior high school attendance 
areas. Exemplary were the differences significant at the 
-01 level of confidence. Home-district drop-outs had fewer 
days of absence during the last two years of school member- 
ship than transfer drop-outs. In the same period, home- 
district male drop-outs had fewer days of absence than 
transfer male drop-outs. Male drop-outs had fewer days 
of absence than female drop-outs. The number of days of 
absence for all drop-out groups increased for each de- 
crease in socio-economic: levels of the junior high school 
attendance areas. Home-district drop-outs had lower 
mean levels of intelligence than transfer drop-outs. Home- 
district male drop-outs had lower mean intelligence levels 
than home-district female drop-outs and home-district 
drop-outs had greater incidence of nonpromotion than 
transfer drop-outs. 

In many factors, a great degree of similarity occurred 
for home-district and transfer early school leavers. Note- 
worthy among these were age and grade level of school 
leaving, size of family, condition of home and home sur- 
roundings, lack of extra-curricular participation, type of 
preferred out-of-school and in-school activity, curricular 
choices, attitude toward school, best liked subjects, fre- 
quency and nature of noted illness, prevalence of retarda- 
tion, occupational grouping of parent, and scholastic re- 
gression. | 

Findings substantiated the fundamental thesis that 
comparison of pupil elimination factors as they pertained 
to home-district and transfer drop-outs would reveal 
significant differences. -They also substantiated the attend- 
ant thesis that pupil elimination factors associated with 
home-district and transfer drop-outs would, when analyzed 
in light of the divers partitions and the socio-economic 
levels of the elementary and junior high school attendance 
areas, present measurable and significant differences. 

347 pages. $4.45. 
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CONCEPTS OF THE ROLE OF THE SUPERVISOR IN 
THE IMPROVEMENT OF INSTRUCTION IN 
OHIO COUNTY SCHOOL DISTRICTS 


(L. C. Card No. Mic 58-2082) 


Martha Lou King, Ph.D. 
The Ohio State University, 1957 


Insight into the scope of a status position is dependent 
to some degree upon the meanings attached to it by various 
people related to it, including the holder of the position. 
Positions that are at intermediate levels of an organization, 
e.g., supervisory, are more difficult than other to define 
adequately because of the variety of meanings attached to 
them. The supervisory position in Ohio county school 
districts is even more nebulous than other intermediate 
positions because the organization within which it functions 
lacks clear definition. 

The purpose.--The study (1) sought from relevant 
groups of people--county superintendents, county supervi- 
sors, executive heads, principals, and teachers--their 
concepts of what the role of the county supervisor should 
be in the improvement of instruction in county school dis- 
tricts of Ohio, and (2) it attempted to discover whether 
or not variations of concepts or conflicting opinions existed 
among the five relevant groups. The study also sought to 
determine (1) the extent to which the participants perceived 
actual practice related to supervision in their school dis- 
tricts as agreeing with their concepts of ideal practice and 
(2) to ascertain whether or not the participants’ perceptions 
of actual practice varied according to their positions in 
the school system. 

Methodology.--Since the purpose of the study required 
that a sizable and scattered population be surveyed, the 
questionnaire technique was utilized to poll the participants’ 
conceptions and perceptions of supervision. Responses to 
open-ended questions and data gathered in interviews were 
utilized: in developing the questionnaire, which concerned 
eighteen problems and issues in supervision. 

Participants were able to respond by (1)checking the 
written statement that most nearly represented their con- 
cept of supervision, (2) writing in concepts that better 
expressed their point of view, (3) indicating which concept 
represented actual practice in their situation. 

The questionnaire was mailed to 847 participants, and 
responses were received from 52.7 per cent. 

The findings.--Major agreements in concepts of the 
county supervisor’s role were found in the following areas 
that were investigated: (1) the definition of the county 
supervisor’s job, (2) lines of responsibility between the 
supervisor and local district personnel, (3) the evaluation 
of the county supervisory program, (4) channels of com- 
munication, and the county supervisor’s role in (5) instruc- 
tional policy-making, (6) classroom visitation, (7) con- 
ferences following visitation, (8) determination and 
improvement of teaching method, (9) evaluation of the 
school program and of teaching personnel, (10) developing 
curriculum guides and courses of study, (11) orientation 
of teachers, (12) participating in community activities, 
and (13) planning for work in the local districts and build- 
ings. 

Differences in concepts of supervision were found to 
exist among the five groups of respondents. Although the 
differences were largely of degree, and not in kind, they 
were related to the jobs the respondents held in the school 

















system. County superintendents and supervisors tended to 
hold opinions that favored more involvement of county 
personnel in local matters. Teachers’ opinions suggested 
that they desire independence from county supervision. 
Local administrators’ opinions were between those of 
teachers and county personnel; however, the principals’ 
expressed concepts were frequently more similar to those 
of the teachers than to others. Local administrators 
differed from teachers chiefly in their concepts of the 
supervisory functions related to the individual teacher. In 
these functions, the administrators favored more involve- 
ment of the supervisor than did the teachers. 

315 pages. $4.05. 


GUIDING PRINCIPLES FOR PREPARATION 
PROGRAMS IN EDUCATIONAL ADMINISTRATION 
BEFORE 1950 COMPARED WITH THE GUIDING 

PRINCIPLES SUBSEQUENT TO 1950 


(L. C. Card No. Mic 58-1955) 


Howard Bransford Melton, Ed.D. 
The University of Oklahoma, 1958 


Major Professor: D. Ross Pugmire 


Before 1950 little systematic effort had been made to 
improve educational administration on a national or regional 
basis. In 1950 the W. K. Kellog Foundation approved, and 
agreed to partially finance, a program for improving edu- 
cational administration in the United States. With assist- 
ance and encouragement from the above program the 
professors of Educational Administration in the Southwest 
Region organized cooperatively and began a movement for 
improving preparation programs for educational adminis- 
tration in institutions of higher learning. 

The problem for this study was: to what extent have 
new guiding principles for preparation programs in edu- 
cational administration in the Southwest Region evolved 
since the beginning of the Southwest Cooperative Program 
in Educational Administration in 1950. 

It was assumed that the guiding principles for prepara- 
tion programs in the Southwest Region for the era before 
1950 could be discovered through a study of ideas regarding 
preparation programs as recorded in the literature and 
research from the region before 1950. The plan was then 
to discover the guiding principles for preparation programs 
in the Southwest Region subsequent to 1950 through a study 
of ideas regarding preparation programs as revealed in the 
literature and research that resulted from SWCPEA activity 
since 1950. 

The guiding principles for preparation programs in the 
Southwest Region for the era before 1950 and subsequent 
to 1950 were discovéred in the above manner. The guiding 
principles have been compared in order to determine 
whether new guiding principles have evolved since 1950. 

The findings are as follows: 

(1) The major ideas that determine the content of prep- 
aration programs since 1950 had been mentioned, and at 
times discussed, by Southwestern educational administra- 
tion leaders prior to 1950. However, these ideas have 
been refined, enlarged upon, and developed to their present 
state since the beginning of SWCPEA in 1950. The available 
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literature for the era before 1950 did not mention many of 
the activities, methods, techniques, and experiences that 
activated and implemented preparation programs in 1957. 

(2) New guiding principles for preparation programs in 
the Southwest Region have evolved since the beginning of 
SWC PEA in 1950. In some instances the changes in guiding 
principles have been greater than in others, but in all in- 
stances changes were evident. 

(3) The institutions in the Southwest Region are moving 
toward the implementation of the guiding principles as 
established for the era subsequent to 1950. 

Fourteen conclusions and forty-eight recommendations 
that bear directly upon preparation programs have been 
made as a result of the study. 206 pages. $2.70. 


THE EXTENT OF AGREEMENT AND DISAGREEMENT 
AMONG SELECTED SCHOOL OFFICIALS REGARDING 
THE ROLE OF THE COUNTY SCHOOL 
OFFICE IN WAYNE COUNTY, MICHIGAN 


(L. C. Card No. Mic 58-2048) 


Carroll Lambert Munshaw, Ed.D. 
Wayne State University, 1958 


Adviser: Earl C. Kelley 


The purpose of this investigation was to determine 
whether or not there is substantial agreement among cer- 
tain groups of school personnel in Wayne County, Michigan, 
with respect to the desirability of specified functions 
performed by the county board of education through its 
professional staff, i.e., the county school office. The prob- 
lem was stated as follows: to determine the extent to which 
designated groups of school officials agree (or disagree) 
with respect to concepts of what the role of the county 
school office should be. 

Members of five classes of school officials totaling 571 
persons in Wayne County were requested to respond in 
terms of agree, uncertain, disagree, or no opinion to sixty- 
seven statements on a survey form administered by mail. 
Survey forms were completed and returned by 375 of these 
school officials as follows: four of the five members of the 
Wayne County Board of Education; all of the twenty-five 
members of the Wayne County School Office professional 
staff; thirty-nine of the forty-three local district super- 
intendents; 104 of the 240 members of local district boards 
of education; and 203 of the 258 local district building 
principals. 

For purposes of tabulating the responses to the state- 
ments on the survey form, determining the extent of agree- 
ment (or disagreement) with each statement, and analyzing 
the results, each of the five classes of school officials 
was first considered separately. Next the responses 
were combined without regard to the five groups. Fi- 
nally, the responses of the five groups were considered 
in relation to each other and likenesses and differences 
identified. 

The responses of the 375 school officials revealed 
agreement by a substantial majority with the existing 
policies of the Wayne County Board of Education and its 
present program of services as well as a desire for sev- 
eral additional services. Some disagreement both among 
and between thefive groups with regardto specific functions 





was Observed. It was noted that many of the statements 
concerning aspects of policy, services presently rendered, 
and services which might be added failed to achieve near 
unanimity of agreement because of responses of uncer- 
tainty and no opinion rather than responses of disagree- 
ment. 

The results of this investigation seemed to indicate 
quite clearly that the school officials who completed and 
returned survey forms believed that the Wayne County 
School Office is presently fulfilling a need and can continue 
to do so in the forseeable future and, further, that the major 
role of the intermediate unit of school administration in 
Wayne County as contemplated by these school officials 
consists of services to local districts rather than the func- 
tions of an administrative agency. 

Recommendations included plans for involvement of 
local district personnel in planning and evaluating the 
program of county office services, improved understanding 
among local districts regarding county office services, 
continued evaluation of present services to local districts, 
the addition of specific services, and further analysis of 
the results of the data collected for this investigation. 

332 pages. $4.25. 


ADMINISTRATIVE MANUALS FOR TEACHERS WITH 
SPECIAL REFERENCE TO ELEMENTARY 
SCHOOLS IN SELECTED CITIES OF 
100,000 INHABITANTS OR LESS 


(L. C. Card No. Mic 58-1958) 


Henry Brownlee Smith, Jr., Ed.D. 
The University of Oklahoma, 1958 


Major Professors: William B. Ragan and 
Frank A. Balyeat, Co-chairmen 


The efficient operation of any organization is dependent 
upon a common action in certain minimum essentials of 
procedure. One source of this characteristic is a well- 
planned administrative manual, a device being used more 
and more in industry and school systems. 

The problem was to discover: (1) What are the preva- 
lent characteristics of administrative manuals which apply 
to elementary school teachers in school systems in cities 
of 100,000 population or less? (2) What characteristics 
would be most effective in an administrative manual for 
teachers in the elementary school systems of cities of 


~ 100,000 population or less? 


Data were obtained from specimens of administrative 
manuals for teachers which were received by the Educa- 
tional Administration Center of the College of Education of 
the University of Oklahoma in response to requests sent to 
125 school superintendents of selected cities of the United 
States and from questionnaires sent to the same 125 school 
superintendents. 

Seventy-seven manuals were analyzed as to: (1) stated 
purposes, (2) items of content, (3) physical properties, 

(4) provision for revision, and (5) authorship. 


Conclusions and Recommendstions 





There must be a felt need for an administrative manual 
for teachers before one can be successfully developed. 
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This need might be one felt by administrators, supervisors, 
teachers, non-teaching personnel, pupils, parents, or other 
laymen. 

Once the need for an administrative manual for teach- 
ers is felt and identified, the establishment of a represent- 
ative committee to develop a manual is the next step. All 
persons affected by the manual should be represented in its 
development. 

The purposes of the manual should be stated in writing. 

The items of content should be chosen and developed 
by the committee to fit the requirements of the individual 
school system and its particular problems. These items 
should be grouped in five divisions: (1) Administrative 
Organization, (2) Employed Personnel Policies, (3) Pupil 
Personnel Policies, (4) Public Relations, and (5) Curricu- 
lar Policies. 

The text of any manual will be highly improved if the 
final writing or at least editing is done by one person. 

Consideration should be given to: (1) an attractive title, 
(2) an introduction, (3) a table of contents, (4) an index, 

(5) printed form, (6) a durable cover, (7) brevity of style, 
and (8) provision for revision. 120 pages. $2.00. 


PRESENT PRACTICES OF THE HOME AND 
SCHOOL VISITING SERVICE IN CITIES OF OVER 
FIVE HUNDRED THOUSAND POPULATION 
IN THE UNITED STATES 


(L. C. Card No. Mic 58-2038) 


Sprague F. Snively, Ph.D. 
University of Pittsburgh, 1958 


The purpose of this study is to identify, describe, and 
analyze present practices of the home and school visiting 
service in cities of more than 500,000 population in the 
United States. To attain this purpose, investigation has 
been directed toward the following areas: (a) historical 
background of the services, (b) philosophy and objectives, 
(c) organizational framework within which the home and 
school visiting services operate, (d) administrative and 
supervisory responsibilities and procedures, (e) duties 
and methods of casework practice of the home and school 
visitor, and (f) observations, conclusions, and recommen- 
dations made from the obtained data. 

The normative-survey is the general method employed. 
This was aided by the development of a questionnaire 
deduced from pertinent literature utilizing documentary- 
analytical techniques. The questionnaire was used as an 
interviewing guide and recording instrument during the 
conduct of personal interviews with the officially designated 
respondents of each of the city home and school visiting 
services included within the study. Reports, pamphlets, 
and manuals of the home and school visiting services of 
the 20 subject cities were solicited for careful examination 
as prime sources of information supplemental to informa- 
tion obtained in the personal interviews and recorded on 
the Interview Questionnaire. 

It is noted that the home and school visiting service 
has been established under a variety of names and that 
various titles are used to designate the administrators, 
supervisors, and field workers of the service. 

Chief motivation for the establishing of the services 





has been the recognition that some children are handicapped 
in their educational progress by emotional, mental, and 
social disorders. School social casework service in collab- 
oration with other school and community services has been 
found to be a means of ameliorating and sometimes re- 
moving such handicaps. In recent years, concern about 

the rising incidence of juvenile delinquency has influenced 
renewed interest in the home and school visiting service 

as a remedial and preventive agency. 

The need for counseling and casework therapy of the 
home and school visiting type was first recognized by 
social workers and educators, but law enforcement bodies 
and community leaders have more recently been influential 
in encouraging the establishment and support of home and 
school visiting services. 

While common principles of casework practice are 
utilized by the services surveyed, the concepts of the role 
of the service differ widely as to the kind of service and 
extent of therapy which should be offered by the school. 

The policy of some of the home and school visiting services 
surveyed is to refer detected cases of maladjustment to 
community agencies for treatment, but the policy of other 
services is to render a more complete casework therapy, © 
referring for further diagnosis and/or treatment only such 
cases as require special institutional services. 

Other important differences were noted, but the services 
surveyed have many things in common. The home and 
school visiting services require minimum standards of 
preparation equal to and beyond those of the teaching pro- 
fession. In-service orientation and training is emphasized. 
The services are orientated toward facilitation of instruc- 
tion. In all instances, respondents claimed that the home 
and school visiting services were insufficiently staffed. 

The chief recommendation is that interest and support 
of the home and school visiting services should be compati- 
ble and commensurate with the serious challenges and 
expectations these services face. Educators and community 


leaders should feel compelled to review the functions and 


needs of home and school visiting services to bring their 
respective services to full strength and usefulness so that 
the welfare of maladjusted children and the community will 
not be neglected for want of preventive and remedial school 
work service. 398 pages. $5.10. 


INDUCTION OF THE NEW TEACHER: A STUDY TO 
DISCOVER INDUCTION PRACTICES OF NEW YORK 
STATE SCHOOLS, SELECTED SCHOOLS OUTSIDE THE 
STATE, SELECTED INDUSTRIES, AND TO PRESENT 
A GUIDE FOR THE PREPARATION OF INDUCTION 
HANDBOOKS FOR NEW TEACHERS 


(Publication No. 20,298) 


Carleton B. Upright, Ed.D. 
New York University, 1956 


Chairman: Dr, Frithiof C. Borgeson 


The Problem 

~The purpose of this study is to discover practices for 
the induction of (1) new teachers into the schools and 
communities of New York State, (2) new teachers into 
selected schools outside New York State, (3) newemployees 
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into selected industries, and (4) to develop a guide for the 
construction and revision of handbooks for the teacher 
induction programs of the individual schools. 


Significance of the Problem 

In recent years the problem of the induction of new 
teachers has been regarded as one of the major personnel 
problems confronting the schools. Most educators agree 
that there should be a plan of induction and that the success 
or failure of the new teacher might be determined during 
the early days of service. 

The increased pupil enrollment has resulted in an in- 
crease of new teachers. In the years just ahead tens of 
thousands of new teachers will be required to staff the 
schools due to the increased birthrate and the shifting of 
the population from city to suburban communities. 








Procedures 

A questionnaire was sent to the chief administrators of 
all the schools in New York State who expressed a desire 
to participate in the study. The -questionnaire was con- 
structed so as to reveal the practices of induction that 
were being carried on in the various schools and to solicit 
added information relating to the development of the local 
induction program. 

Those schools that showed evidence of having an active 
induction program were asked to participate in the evalua- 
tion of the various practices of induction used in their 
programs. Three groups of individuals participated in the 
evaluation: (1) teachers with one year of teaching experi- 
ence, (2) teachers with three years of teaching experience, 
and (3) administrators. 

The printed induction plans for new employees in cer- 
tain industries were obtained and carefully studied for 
practices that might be applicable to induction into teaching. 

The material gathered aided the investigator in drawing 
certain conclusions and in making recommendations re- 
garding induction programs. A guide based upon these 
findings is presented to assist those responsible for induc- 
tion in developing an induction handbook and ultimately an 
induction program. 





Findings 

The practices of induction of the many schools, both in 
New York State and outside the State, were classified into 
three major groups, namely, (1) those that take place 
before the new teacher reports for duty, (2) those that take 
place during the pre-school workshop or orientation period, 
and (3) those that take place after school begins. These 
were further broken down into those practices that assist 
the new teachers in becoming adjusted to (1) the actual 
classroom, (2) the school or school system, and (3) the 
community. 

It was concluded that (1) most schools do not have well- 
defined programs of induction, (2) inadequate induction is 
costly, (3) administrators, teachers, boards of education, 
and the community have a responsibility in the induction of 
the new teacher, (4) induction programs must meet the 
needs of the individual schools, (5) induction begins with 
the first contact between the new teacher and the school 
and continues long after he is on the job, (6) induction is 
not a panacea for all the educational ills of a school or 
school system, (7) all who are concerned with the induction 
program should have a part in its formulation, and (8) many 
of the induction practices for new employees into industry 
are applicable to the induction of new teachers. 





The guide offers practical help to those planning a 
program of induction and is based upon the findings of this 
study. 196 pages. $2.55. Mic 58-4976 


EDUCATION, ADULT 


A DESCRIPTIVE STUDY OF THE PROGRAMS 
UNDERTAKEN BY THE RIVERSIDE NEIGHBORHOOD 
ASSEMBLY TO FURTHER DEMOCRATIC 
INTEGRATION ON THE WEST SIDE OF MANHATTAN 


(Publication No. 25,490) 


Sarah K. Chartock, Ed.D. 
New York University, 1957 


The purpose of this investigation is to describe the 
efforts of a school-community council, the Riverside 
Neighborhood Assembly, to help in the integration of a 
large influx of Puerto Ricans into the life of the West Side 
community of New York City. It was assumed by the in- 
vestigator that the public schools have a responsibility to 
join with other agencies in councils to improve living 
conditions in the community. It was also assumed that 
democratic integration improves the quality of human 
living. It was hypothesized that a school community council 
can make a contribution toward the breaking down of inter- 
group conflict and thus help the school community move 
towards democratic integration. : 

The methodology employed to prove this hypothesis was 
to write an historical and descriptive study of the origin 
and the program of the Assembly and then evaluate its 
efforts. The data were collated from the files of the assist- 
ant superintendent of schools in the area, from the prin- 
cipals of public, private, and parochial schools on the West 
Side, from the minutes of meetings of the Assembly, from 
previous community studies, from governmental and agency 
reports, from tape recordings of meetings, from newspaper 
releases in Spanish and in English, and from parent asso- 
ciation bulletins. | 

Examination of the related literature revealed a paucity 
of studies dealing with programs of school-community 
councils in large urban areas, particularly with those 
councils whose main function is to further democratic inte- 
gration. 

In order to place this study in a frame of reference, 
the investigator engaged in a background study of the area 
from 1946 to 1956, stressing the ethnic groupings, the 
social relationships, the housing facilities, and the effects 
on the schools and the community of the Puerto Rican 
migration into the area. The investigator described 1) the 
steps taken to form the council, 2) the obstacles encoun- 
tered, 3) the relationship of the Assembly and other school- 
community councils to the New York City Board of Educa- 
tion, and 4) the role of the school-community coordinator 
in the New York City Board of Education. 

The program of the Riverside Neighborhood Assembly 
is described in detail. The umbrella program of the 
annual conferences in 1952, 1953, 1954, and 1955 was 
examined to highlight the conferences’ aim of improving 
human relationships. The recommendations of these 
conferences became the program of the Assembly. The 
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attendance at these conferences averaged 500 community 
residents. These citizens, in essence, became the planning 
group for the Assembly. 

Other aspects of the Assembly program, i.e., Community 
Art Exhibits, Intercultural Committee, Youth Ambassador 
Exchange, Young Adult Council, Emergency Tension Pro- 
gram, pressure for a comprehensive, community high 
school, are all described as tools for integration. 

The investigator evaluated the extent of the contribution 
made by this school-community council by citing 1) the 
increased number of Puerto Ricans who participated in the 
activities of the Assembly, 2) the greater number of Puerto 
Ricans assuming leadership roles in the Assembly and in 
the affiliated Parents’ Associations, 3) letters signifying 
recognition from leaders in the field of integration of the 
strides made by the Assembly, and 4) letters of invitation 
from citywide and statewide organizations to the Riverside 
Neighborhood Assembly for participation in conferences 
to discuss specific programs for integration. 

The program of the Riverside Neighborhood Assembly 
did not reach the citizen on the street but drew its main 
support from both Puerto Rican and mainland leadership 
figures in the community. These participants represented 
principally the middle and upper class residents. How to 
achieve curbstone participation, how to give all community 
residents a sense of belonging, should be the subject for 
future studies based on further experimentation in similar 
field projects. 132 pages. $2.00. Mic 58-4977 


THE HISTORY -OF HIGHER EDUCATION FOR 
NEGROES IN TEXAS 1930-1955 WITH PARTICULAR 


REFERENCE TO TEXAS SOUTHERN UNIVERSITY 
(L. C. Card No. Mic 58-634) 


Raphael O’Hara Lanier, Ed.D. 
New York University, 1957 


Chairman: Professor Alonzo Myers 


I. Problem 

This study presents a history of higher education for 
Negroes in Texas from 1865 to 1955 with focus on the 
period from 1930 on, and on two institutions, Prairie View 
College and Texas Southern University. It analyzes the 
influence of social and political forces and legal decisions. 
Facts, trends and interrelationships described are intended 
to contribute to solution of problems of higher education 
for Negroes during the present transition from segregation 
to integration. 


II. Sources 

Primary sources consulted were reports, bulletins, 
financial and statistical reports and other documents of 
the institutions and groups studied, proceedings, minutes, 
reports of boards, philanthropic and other organizations, 
speeches and addresses, archive material and information 
obtained in personal interviews and observations of insti- 
tutions. 

Secondary sources included scholarly works, both 
general and in the field of Negro education, summaries, 
surveys, government reports, articles in journals and 
newspapers, and theses. 





Ill. Procedure 

Data emerging from the material were correlated for 
identification of trends and interrelationships, by methods 
of historical and social historical research. Generaliza- 
tions were ciuecked for authenticity against pertinent 
criteria, such as degree to which a generalization could be 
made, limitations of specific circumstances and consistency, 
and then checked against reliable secondary sources. In 
summarizing and drawing conclusions, broader and more 
general trends were examined to determine interrelation- 
ships and sequence. In cases of contradictory evidence, 
the issue was identified as a problem for further study. 


IV. Findings 

The period studied falls into recognizable phases devel- 
oping toward the present transition period. 

The abolition movement in the north before the Civil 
War and the Freedmen’s Bureau afterward laid the ground- 
work in Texas for Negro educational institutions. A period 
opened in 1870 of aid for education by church boards, often 
in conjunction with philanthropic foundations, when most 
such higher institutions were founded with some help from 
the state and federal government. ' 

Booker T. Washington’s philosophy favoring industrial 
education influenced curricula and policy, while the “sepa- 
rate but equal” doctrine took its hold. Social pressure by 
groups of Negroes -- the Niagara movement which led to 
the founding in 1909 of the National Association for the 
Advancement of Colored People -- and in Texas the Com- 
mission on Democracy in Education and the Texas Council 
of Negro Organizations, increasingly affected improvement 
in institutions and attacked segregation, until the 1950 
Sweatt decision and the May 17, 1954 Supreme Court deci- 
sion on integration everywhere at all levels. 


V. Recommendations 

Further investigation is needed on topics such as the 
roles in educational policy and development of churches 
-- both Negro and white --, Negro protest organizations, 
business groups and of Southern white women’s groups; 
additional study of out-of-state provisions, and of major 
Texas Negro colleges (including junior colleges), especially 
Texas Southern University since 1955. Similar studies 
should be conducted in other states and for the South as a 
whole. 

The policy for Texas Negro colleges must be predicated 
on their continuation during the present period, as offering 
a méans for putting integration into practice along with 
all colleges. They will meet needs of Negroes with inferior 
preparation, contribute to the general raising of Southern 
cultural and social levels and can serve as centers for 
Negro creative scholarship, culture and art. 

331 pages. $4.25. 
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A STUDY OF THE EFFECTIVENESS OF THE 
INSTITUTIONAL ON-FARM TRAINING PROGRAM IN 
OHIO, WITH IMPLICATIONS FOR FUTURE 
PROGRAMS IN ADULT EDUCATION 


(L. C. Card No. Mic 58-792) 


Julius Harold Lintner, Ph.D. 
The Ohio State University, 1952 


Purpose of the Investigation 

The study is the first attempt on a state-wide basis to 
determine the effectiveness of the Institutional On-Farm 
Training Program in the light of its objective’ after five 
years of operation, with a view to pointing the way for 
modifying it in the ensuing years and applying its success- 
ful features to the young farmer and adult farmer programs 
taught by regular instructors of vocational agriculture. 


Importance and Timeliness of the Study 

In May of 1951, Institutional On-Farm Training com- 
pleted its fifth year of operation in Ohio. From a small 
beginning of three classes, the program mushroomed to a 
peak in April, 1950, when 555 teachers were employed in 
404 schools located in 87 of Ohio’s 88 counties. Aftera 
maximum enrollment of approximately 12,000 veterans, 
the program is presently declining and will continue to do 
so for the remaining four years of its authorized life. 

In addition to the unusual size and rapid growth of the 
program, institutional on-farm training is of interest in 
adult education circles because of its revolutionary ap- 
proach featuring limited class enrollment and provision 
for minimum hours of off-farm and on-farm instruction. 
Each teacher devotes his entire time to a maximum of 25 
students, providing veterans an annual minimum of 200 
hours of instruction off the farm and 100 hours of instruc- 
tion on the farm in order to accomplish the single objective 
of assisting them to become established in farming. 

How well institutional on-farm training has succeeded 
in accomplishing its objective by means of a revolutionary 
scheme of education is a matter of interest not only in 
facilitating improvements during its remaining years and 
in the event of another program following the present. 
Korean conflict, but, perhaps of greater importance, in 
clarifying its implications for possible use in other pro- 
hag in adult education, particularly vocational agricul- 

ure. 

While the total cost of conducting the program (estimated 
at $53,829,000 for Ohio in the first five years) must be 
justified by the immediate benefits to the individual veter- 
ans in partially offsetting the war’s interruption of their 
training in farming, the potential benefit of their implica- 
tions for other programs of adult education may be equally 
valuable. ; 

The provision of monetary subsistence payments while 
veterans are in training is unique in adult agricultural 
education, and poses definite problems as well as unusual 
opportunities for the teacher and administrator. 

Previous studies of Institutional On-Farm Training, 
while valuable as an examination of the program during 
its operation, have generally been handicapped by the 
nature of group sampled, since veterans still in training 
were conceivably influenced in their judgments by the 
prospect of continued participation. 





Specific Objectives 
The specific objectives of the study are implied in the 
following questions: 


1. How successful has institutional on-farm training 
been in establishing farmers on either a full-time 
or part-time basis ? 


. What has been the contribution of institutional on- 
farm training to the establishment of veterans in 
farming? 


. What further educational opportunities are desired 
by veterans after completing their entitlement? 


. What features of the Institutional On-Farm Training 
program should be modified in the remaining years 
of operation? 


. What features of the Institutional On-Farm Training 
program should be adapted for or included in future 
young farmer and adult farmer programs? 


. Was the Institutional On-Farm Training program 
equally successful in all land-use areas? 


Procedure 

At the time this study was begun, approximately 6,000 
veterans in Ohio had either completed their full entitlement 
or been interrupted for various reasons. Since these vet- 
erans were no longer in training their judgment of their 
own experience in institutional on-farm training should 
have been as free from bias as possible. Since many vet- 
erans had been out of training for at least a year, the time 
lag permitted a more accurate appraisal of their experience. 

A questionnaire was developed, and sent with a letter of 
instruction to a group of veterans. The schedules in the 
questionnaire were as follows: 

Schedule A -- To determine the veteran’s current status 
in farming 

Schedule B -- To ascertain the veteran’s desire for 
educational help after completing institutional on-farm 
training 

Schedule C -- To determine farm and school experience 
and gather other data prior to the veteran’s entry into 
training 

Schedule D -- To determine the contribution of institu- 
tional on-farm training to the veteran’s current status 

Schedule E -- To determine the current status of vet- 
erans not presently engaged in farming 

A random sampling of 4.3 per cent of the population of 
veterans who had either interrupted or completed their 
training prior to June 1, 1951, was made, using the IBM 
cards of the Veterans’ Administration Regional offices in 
Cincinnati and Cleveland which service the State of Ohio. 

Informal investigation of the veterans not responding 
to the mailed questionnaires indicates that there is not 
more than 7 per cent discrepancy between the group of 
259, located in 82 of Ohio’s 88 counties, who provided 
usable schedules and those who did not, on the paramount 
issue of whether they were engaged in farming or not at 
the time of the survey. 


Social and Economic Status of the Veterans 
Personal data from Schedule C indicates that the aver- 
age veteran’s group at time of entry into training was as 
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follows: (1) 69.3 per cent were under thirty years of age; 
(2) 66.4 per cent were married; (3) 62.9 per cent had 
some formal high school training, 35.2 per cent being 
graduates; (4) 55.2 per cent were self-proprietors; (5) 6.2 
per cent had had no previous farm experience; (6) 28.9 per 
cent had had no previous farm management experience; 
and (7) 29.8 per cent began training as hired hands. 


Conclusions 
As a result of this investigation, the following conclu- 
sions may be drawn: 


The Institutional On-Farm Training Program has 
achieved its objective of establishing veterans in 
farming in about 60 per cent of the cases. 


. There is a reasonable prospect that possibly 50 per 


cent of the veterans not presently farming will 
return to the farm either on a part-time or full- 
time basis whenever conditions permit. 


. Veterans who were not owners at the time they 


entered training have been able to advance in farm- 
ing arrangement status in almost 50 per cent of the 
class. 


. Establishment in farming is possible regardless of 


selected personal factors. None of the selected 
personal factors, E.G., age or farming experience at 
time of entry into training, appeared to be absolutely 
accurate in determining which veterans should be ap- 
proved for training. 


. The degree of establishment in farming among the 


land-use areas generally followed the agricultural 
and economic potential of the land-use areas in the 
order Area I, Area II, and Area II. 


. Both the size and the quality of farming operations 


are reasonably satisfactory to more than three- 
fourths of the veterans engaged in farming. 


. All of the different types of instruction contributed 


to the establishment of veterans in farming with 
the possible exception of off-farm instruction, taught 
by “others,” which ranked lowest. 


. All of the selected areas of subject matter instruc- 


tion were of value in establishing veterans in farm- 
ing, but those concerning productive agriculture 
ranked higher than those connected with managerial 
aspects of farming. Family and community living 
and farm and home budgets were least favorably 
considered. 


. The third and fourth year of training, in contrast 


with the first and second, were considered “different 
in emphasis” and “an advance over previous instruc- 
tion” by almost 50 per cent of the veterans; but only 
34.4 per cent felt that it was “a more important 

factor in influencing their establishment in farming.” 


. About 50 per cent of the veterans believed that the 


objectives of the program in the third and fourth 
years of training were accomplished, although the 
“work book” procedure, as used in Ohio, has appar- 
ently not proved very successful. 


. Both subsistence payments and instruction played 


important parts in establishing veterans in farming, 
96.8 per cent considered the former of “great im- 
portance,” and 67.2 per cent stated that equal 





progress would not have been possible with sub- 
sistence payments alone. In the opinion of the 
majority of World War II veterans who participated 
in the present training program, any future institu- 
tional on-farm training program should provide for 
both instruction and subsistence. 


. More than 60 per cent of the veterans felt the need 
for a further educational program after finishing 
institutional on-farm training. Practically all of 
this group were willing to participate in another 
program without subsistence payments. 


. While none of the existing educational agencies are 
presently able to provide the on-farm type of in- 
struction desired by the veterans, those with broad 
coverage over the state and extensive contacts, viz., 
the Agricultural Extension Service or the Soil 
Conservation Service, rank highest in veterans’ 
opinions in ability to assist them in becoming estab- 
lished infarming. The agencies with only a second- 
ary educational objective, i.e., Federal Lending 
Agencies, rank lowest, while the regular vocational 
agriculture teacher occupies an intermediate posi- 
tion. 


. A sizable group of veterans would be willing to 
pay a moderate annual fee, but any program provid- 
ing on-farm instruction similar to institutional on- 
farm training, would require financial support be- 
yond student contributions. 


. Existing educational opportunities may be improved 
by providing for (1) more “service” for farmers, 
(2) promoting greater cobrdination between agencies, 
(3) increasing the number of educational trips and, 
(4) devoting more time to the consideration of indi- 
vidual rather than group problems. 


. The preferable pattern for evening group meetings 
is a combination of an intensive winter series with 
regular meetings throughout the rest of the year. 


7. Adult education provided by the local school in other 
fields than agriculture will meet an expressed need 
among the majority of veterans who have finished 
institutional on-farm training. 


Recommendations 

The author’s experience in this study prompts the 
following recommendations for the good of the Institutional 
On-Farm Training Program. | 


1. The present administrative organization and pro- 
cedures for the selection and approval of the farm 
facilities should be revised to eliminate “poor risks” 
in any future program before time and money have 
been used unproductively. 


. In the selection of veteran farmers to become stu- 
dents of institutional on-farm training, it would 
seem advisable to consider the individual in relation 
to the sum total of personal circumstances rather 
than on the basis of single criterion, or a limited 
number of criteria. 


Positive measures should be provided in any future 
program for the guidance of students after they have 
entered training to insure early elimination when 
progress is not possible. 
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. Greater efforts should be made to inform the veter- 


ans of the financial and advisory assistance which is 
presently available to all farmers from Federal 
Lending agencies and of the general agricultural 
assistance provided through farm radio broadcasts. 


. A greater effort should be made to teach veterans to 


perform a larger proportion of “service” activities 

presently done for them by existing agencies so that 
they will not be dependent on technicians when they 

finish training. 


. A concerted effort to bring about greater coordina- 


tion between existing agencies will not only save 
time for the veterans in training but should improve 
the off-farm instruction given by “others,” which is 
presently the lowest ranking type of instruction. 


. Increased emphasis on the number and quality of 


educational trips prompts the recommendation that 
administrative and teacher training echelons give 
greater consideration to improving procedures, 
methods, and techniques for this type of instruction. 


. Teachers should concentrate on the use of specific 


individual rather than abstract group problems in 
off-farm as well as on-farm instruction. 


As an indirect outgrowth of the study and in addition to 
the implications for young farmer and adult farmer pro- 
grams in the conclusions, the writer offers the following 
suggestions on the basis of his experience in both regular 
vocational agriculture and institutional on-farm training 
programs. 


1. 


Veterans who have finished their institutional on- 
farm training should be contacted promptly to insure 
smooth transition from an intensive, somewhat 
specialized type of training to a more liberal and 
frequently broader approach to their problems. 


. Veterans with experience in institutional on-farm 


training are accustomed to individual diagnosis of 
needs and group planning to meet these needs. If 
other young farmer programs are to continue to 

meet the needs of the group, some veterans should 

be included in the planning, and wherever appropriate, 
in the operational phases. 


. The 20 per cent of part-time farmers among the 
veterans who have finished their training believed 
that other agencies should anticipate specialized 
needs and provide separate or integrated instruction 
appropriate to the local situation. 


. The fact that over 90 per cent of the veterans con- 


tinue to keep a farm account book, with only 30 per 
cent participating in a group summary, provides a 
fertile opportunity to teach farm management in a 

functional manner. 


. The low degree of satisfaction with the size and 


quality of their farm buildings which veterans ex- ; 
pressed suggests the need for early emphasis on this 
instructional area wherever veterans constitute a 
sizable proportion of a young farmer or adult farmer 
group. 


The fact that instruction and participation in the 
two areas concerned with keeping a farm and home 
budget and using the “work book” technique for 





developing a long-time farming program did not 
rank high in the institutional on-farm training pro- 
gram, may be due either to failure of teachers to 
bring about the feeling of need in appropriate situa- 
tions or to lack of ability to properly instruct in 
those fields. It is suggested that well-trained and © 
courageous teachers, particularly among regular 
instructors of vocational agriculture, can be more 
successful in these instructional areas. 


Practical experience and demonstrated ability 
should be evaluated in selecting men to handle 
specialized cases, since many persons with meager 
backgrounds in so far as professional training:is 
concerned can successfully use their skills with 
selected groups of students. 


. Up-to-date surveys or perpetual census procedure 
should be used to guide veterans not farming at 
present who plan to do so when conditions permit 
into appropriate young farmer or adult farmer 
programs when they are ready. 


9. Agencies not having complete or uniform coverage 
of the state i.e. regular vocational agriculture 
should correct this inability to provide their spe- 
cialized assistance in on-farm instruction and 
group discussion of individual problems; or other 
agencies should either expand or change their pro- 
grams to accomplish these ends. 


10. Agencies and organizations having either a direct or 
a contingent educational mission should continually 
study and define their position and function to avoid 
duplication with individuals or areas of instruction. 
Unless an agency can identify its ability to meet a 
particular need in a more functional manner than 
any other agency it should redefine its position. 
Cooperation between agencies to ensure comple- 
mentary efforts instead of competition was possible 
in institutional on-farm training and, when started 
at the local level, will lead to better understanding 
at the policy and planning level. 403 pages. $5.15. 


1. The objective of Institutional On-Farm Training is 
to enable a veteran to become sufficiently well established 
in farming by the end of his training period to be able to 
support himself and his family under normal economic 
conditions without government subsistence. (Veterans’ 
Administration Instruction No, 9, Application of the Provi- 
sions of the Servicemen’s Readjustment Act, Title II, as 
amended by P. L. 377, 80th Congress, approved August 6, 
1947, Washington, D. C., August 28, 1948, p. 3.) 

Abstract published by special arrangement with The 
Ohio State University. 
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EDUCATION, HISTORY 


THE OKLAHOMA CONGRESS OF 
PARENTS AND TEACHERS, 1922 TO 1957 


(L. C. Card No. Mic 58-1952) 


Jesse Elvin Burkett, Ed.D. 
The University of Oklahoma, 1958 


Major Professor: Dr. D. Ross Pugmire 


Beginning with a membership of 600 at the time of its 
founding in 1922, the Oklahoma Congress of Parents and 
Teachers had achieved a membership of 172,000 at the 
Close of the 1956-57 school year. The purpose of this 
study was to investigate the history of the Oklahoma Con- 
gress as a lay-professional organization concerned with 
public education and related community problems. Two 
related areas of organizational effort examined were: 

(1) those activities having to do primarily with building and 
maintaining the organization, and (2) those activities con- 
cerned with program development and achievement. Data 
were collected primarily from the files and publications of 
the organization. A chronological sequence of chapters 
was used to present organizational history followed by six 
topical chapters on programs and achievements. 

In its first thirty-five years of organizational growth 
the Oklahoma Congress attained the following prerequisites 
for goal achievement: (1) a substantial and representative 
membership, (2) a competent and democratic leadership, 
(3) an informed and participating membership, (4) financial 
stability, (5) an adequate state headquarters and a profes- 
sional headquarters staff, (6) sound organizational structure: 
and effective promotional techniques, and (7) procedures 
for democratic determination and continuous evaluation of 
goals and programs. 

Five objects served as the basis for programs of the 
Oklahoma Congress. These were: (1) to promote the 
welfare of children and youth, (2) to raise the standards of 
home life, (3) to secure adequate laws for the care and 
protection of children and youth, (4) to bring into closer 
relation the school and the home, and (5) to develop be- 
tween educators and the general public united efforts for 
the improvement of programs for children and youth. 

Among its accomplishments in pursuit of these five 
objects, the Oklahoma Congress: (1) performed outstanding 
welfare work during the depression, (2) promoted better 
medical care of children, (3) carried on extensive and 
continuous programs of parent education including the 
establishment of the Oklahoma Family Life Institute in 
cooperation with the University of Oklahoma, (4) achieved 
important legislative goals in school finance, juvenile 
protection, child welfare, and safety, (5) promoted better 
communication between the home and school and achieved 
recognition as one of the “family” of organizations for 
community betterment, (6) made substantial contributions 
to the war effort in World War II and to civil defense in 
the post-war period, (7) assisted in the orderly transition 
from a segregated to a non-segregated public school sys- 
tem in Oklahoma, and (8) developed outstanding programs 
of leadership training through a competent field service 
established and maintained in cooperation with the Univer- 
sity of Oklahoma Extension Division. 420 pages. $5.35. 





AN ANALYSIS OF EARLY AMERICAN 
ARITHMETIC TEXTBOOKS THROUGH 1810 


(L. C. Card No. Mic 58-2020) 


Harold Ellsworth Burry, Ph.D. 
University of Pittsburgh, 1958 


The.purpose of this problem was to analyze early 
American arithmetic textbooks through 1810. 

The historical-documentary method of research was 
used. 

Sixty-five textbooks were carefully examined and ana- 
lyzed. A list of major topics was established for the 
classification of the material found in the books, and the 
space devoted to the various topics was then determined 
for each book. 

The textbooks analyzed in this study were obtained 
from the private library of Dr. John A. Nietz, University 
of Pittsburgh; the Library of Congress; the American 
Antiquarian Society, Worcester, Massachusetts; the New 
York Public Library; the George A. Plimpton Collection, 
Columbia University; and the American University Library, 
Washington, D. C. 

The aims expressed.by the authors were varied, but 


apparently many of them had the same purpose in mind 


when they presented their textbooks to the public. The 
basic purposes indicated by the writers were as follows: 
presentation of material in a better way, explanation of 
the new Federal money system, adaptation of textbooks to 
American commerce, publication of “self-teaching” text- 
books, recognition of individual differences, presentation 
of a compilation of the better authors’ works, and the 
making of an arithmetic textbook available to the public at 
a low cost. 

Generally speaking, the subject matter content in the 
early arithmetic textbooks was to be learned by rote and 
the pupil was expected to accept it without questioning . 
its reliability. The following 26 separate topics commonly 
appeared in the books examined: Alligation, Arithmetic 
(General Aspects), Arithmetic Symbols, Barter, Book- 
keeping, Compound Denominate Numbers, Continental 
and Foreign Exchange, Decimals, Duodecimals, Federal 
Money, Fundamental Processes in Whole Numbers, Mensu- 
ration, Miscellaneous Topics, Numeration, Partial Pay- 
ments, Partnership, Percentage, Permutations and Com- 
binations, Positive or Rule of False, Powers and Roots, 
Practice, Progression, Proportion, Tare, Tret, Cloff, etc., 
Vulgar Fractions, and Weights and Measures. Many of the 
books contained identical material, at least in part. The 
writers stated that they had taken material from other 
men’s works, but they very seldom acknowledged the 
sources. 

Both the inductive and deductive methods of presenta- 
tion were used by the writers. A few of the authors em- 
ployed the catechetical method, and practically all of them 
partially used the problem-solving method. 

An attempt to recognize individual differences, the 
development of mental discipline in the student, and the 
opportunity of development fora certaincareer, were some 
of the means of motivation which the writers expressed. 

Teaching aids presented included prefaces, tables of 
contents; questions, examples, and written problems; 
notes, tables of various kinds; and appendices, 
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In general, the arithmetic textbooks used in early 
America were written for adults and not for children. 

The aims of the writers were progressive in nature; 
however, the material and general make-up of the text- 
books seldom fulfilled the expressed aims of the authors. 

The vocabulary used was usually very technical in 
nature and the context difficult to understand. 

Content seemed to be of much greater importance than 
the method by which it was taught. 

Presentation of material was authoritative in nature, 
with the rules being stated in a stilted manner. 

Teaching aids were, in general, very inadequate. How- 
ever, the writers did make a sincere effort to be helpful 
to teachers in this respect. 

Generally speaking, the arithmetic textbooks in early 
America through 1810 did much to encourage the study of 
arithmetic, and there were indications toward the end of 
the period that some of the authors were attempting to 
meet the needs of the student. 187 pages. $2.45. 


A HISTORY OF THE SEPARATE, 
TWO YEAR PUBLIC AND PRIVATE JUNIOR 
COLLEGES OF MINNESOTA, 1905-55 


(Publication No. 20,559) 


Roy Francis Meyer, Ph.D. 
University of Minnesota, 1956 


There is a tremendous struggle withon our country con- 
cerning the ever expanding enrollment problems that have 
beset our colleges and universities, particularly at the 
junior college level. Too much of the planning to meet 
this problem is concerned with the expediency of the 
immediate situation. This is not the time for temporary 
stopgaps, but the opportune moment to take a breath and 
view the situation in the light of historical perspective. 
This thesis is concerned with the worth of the junior col- 
lege, and primarily the public junior college, in meeting 
this problem within the state of Minnesota. 

As early as 1875, William Watts Folwell, the first 
president of the University of Minnesota, said, “I have 
endeavored to show the injurious consequences which have 
followed the confounding of the secondary and superior 
educations in this country.”* The “Minnesota Plan” was 
rejected by the Board of Regents, but in 1914 the Univer- 
sity Senate approved a resolution allowing high schools 
to add one or two years of college work to their programs. 
This was the start of George C. Vincent’s “State-Wide 
Campus,” that did not completely materialize. Strict 
accreditation and lack of state aid limited junior college 
development to adventurous communities, and the wealthy 
communities on the iron ranges. 

The nine communities that did persist in keeping their 
junior colleges open have continued through lack of finance 
and lack of foresight to provide primarily pre-university 
curricula. The depression period was the best period for 
the junior colleges in regard to enrollment, and the number 
of colleges. Despite the diverse junior college population 
of this period, however, vocational and general education 
were not developedto any extent except at Rochester Junior 
College. At this same time, some communities were 
interested in having teachers’ colleges and agricultural 





schools become branches of the University. This move- 
ment was stifled until 1947 when the Duluth Branch was 
established. 

The period after World War II finds the junior colleges 
“forgotton centers of education.” With five in the north- 
east corner of the state, one in the central portion, and 
three in the southern part, the rest of the state is not 
concerned about aiding these “local” institutions. Differ- 
ent University officials from George Vincent, Leonard 
Koos, Royal Shumway, M. E. Haggerty down to the present 
have recommended junior colleges, and in some instances 
regional junior colleges, but the state legislature has done 
nothing. The legislators sanctioned junior colleges, re- 
stricted junior colleges, but did not aid junior colleges. 
This, despite the fact that junior college students as 
transfers have done fully as well as students who began 
at the University. 

The enrollment of public junior colleges at present 
varies from a low of eighty-eight students in the smallest 
to 297 in the largest. If the institutions are going to re- 
main that small, it seems only logical that they provide 
more general and vocational education, and be less con- 
cerned about the transfer function. The institutions that 
have had the steadiest enrollment have been those primarily 
concerned about the terminal function. The University, in 
turn, could help by relaxing its prerequisite requirements 
in certain professional areas if a student can prove his 
ability on examinations. 

The state is now at the crossroads. Either the Univer- 
sity has to expand to a predicted enrollment of about 
47,000 students by 1970, or life has to be breathed into 
the state’s “forgotton centers of education,” and others 
have to be opened. To aid the University as both George 
Vincent and Leonard Koos said, junior colleges must also 
be built in the Minneapolis and St. Paul area. 

585 pages. $7.45. Mic 58-4978 


1, William Folwell, University Addresses, (Minne- 
apolis: H. W. Wilson Co. 1909), p. 93. 





THE DEVELOPMENT OF AMERICAN TEXTBOOKS IN 
BUSINESS ENGLISH AND CORRESPONDENCE 
IN THE SECONDARY SCHOOLS 


(L. C. Card No. Mic 58-2035) 


Rose Marie Rogers, Ph.D. 
University of Pittsubrgh, 1958 


The purpose of this study was to analyze the develop- 
ment of American secondary school textbooks in business 
English and business correspondence from 1900 to 1950. 

The problem consisted of the following elements: (1) the 
aims expressed in the textbooks; (2) the topics of subject 
matter in business English; (3) the topics of subject matter 
in business correspondence; (4) the organization and 
presentation of the subject matter in business English and 
correspondence; and (5) the learning and teaching aids in 
the textbooks. 

This study employed the documentary-historical tech- 
nique of research. 

Sixty textbooks were found to belong to the area de- 
limited by the study. They were analyzed for data on 
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aims, subject matter, and learning and teaching aids. 
From these data, recorded on check lists, the tables 
appearing in the context were derived. 

Three textbooks contained business English topics 
exclusively. They cited English usage as their primary 
aim. The remaining 57 textbooks included correspondence 
subject matter and emphasized the aim of effective letter 
writing. The mastery of correct English and preparation 
for business were mentioned as aims by authors of 42 
correspondence textbooks. 

The major topics of subject matter in English were 
grammar, language mechanics, composition, vocabulary 
and word study, and oral speech. They were ranked in 
that order in terms of the amount of space authors devoted 
to them. 

Eight major topics of business correspondence subject 
matter were found in the textbooks. In order of emphasis 
they were: business letters, mechanics of letter writing, 
other business communications, qualities of good letters, 
letter planning, postal information, filing, and friendly 
letters. 

Variety marked the order of presentation of English 
topics. Authors emphasized the principles of composition 
as the basis for effective writing. They provided ample 
related exercise material for student application. 

Authors generally presented the mechanics of letter 
writing first. They showed how to use the principles of 
composition in writing business communications. They 
included problems requiring the student to apply his knowl- 
edge to letter writing and other types of business composi- 
tion. 

Learning and teaching aids appeared in every one of the 
60 textbooks. The modal number per book was five. Ten 
specific learning and teaching aids were found. They were: 
preface, table of contents, index, appendix, introduction, 
glossary, bibliography, suggestions to students, suggestions 
to teachers, and illustrations. No textbook included all of 
the ten aids. 

Illustrations appeared with such frequency and in such 
variety that they warranted separate treatment. Eleven 
specific types of illustrations were counted in the books: 
letters, pictures, envelopes, how to fold letters, letterheads, 
business forms, telegrams and cablegrams, charts and 
graphs, formal and informal notes, advertisements, and 
business reports. Model letters appeared more frequently 
than any other type of illustration. 

The textbooks fell into three groups: (1) those containing 
only business English subject matter; (2) those containing 
only correspondence subject matter; (3) those containing 
topics in both areas. The textbook title did not always 
indicate in which of these classes a book belonged. 

Authors selected, organized, and presented subject 
matter to enable the student to achieve the aims of correct 
English usage, letter writing, and preparation for business 
which they set for him. 

Without exception, authors provided the learner with 
exercise material to help him apply what he had learned. 

The 60 textbooks analyzed in this study in the area of 
business English and business correspondence were 
characterized by definite aims, appropriate subject matter, 
careful organization, logical presentation, and varied learn- 
ing and teaching aids. 136 pages. $2.00. 





EDUCATION, PHYSICAL 
PHYSICAL EDUCATION FOR BOYS 
IN SELECTED IOWA HIGH SCHOOLS 
(L. C. Card No. Mic 58-1605) 
Axel Christensen Bundgaard, Ph.D. 
State University of Iowa, 1958 


Chairmen: Associate Professor Louis E. Alley 
Professor Lauren A, Van Dyke 


Problem 


The purpose of the study was to describe the status of 
instruction in physical education for boys in the public 
high schools in Iowa. The status of instruction has been 
described in terms of the methods used, the curriculums, 
and the teachers’ qualifications. 


Data 


The data were, in 1956-57, collected by personal visits 
of the writer to 72 high schools, which represented a 
stratified random sample of the public high schools in 
Iowa. The sample was selected from four school classifi- 
cations based on enrollment and from the quadrants of a 
circle of which the radius is 100 miles from State Center, 
the geographical center of Iowa. 

Interviews were held with 77 teachers, and 92 classes 
in physical education for senior-high-schools boys were 
observed. An interv‘ew form was prepared to serve as a 
guide in the interviews, and a class-visitation check list 
was prepared for use in class visitations. 

Data were collected relative to the techniques of instruc- 
tion, methods of class organization, instructional aids, 
professional training of teachers, teacher load, classroom 
subjects taught, curriculum, time allotment, pupil assign- 
ment to classes, credit for physical education, use of 
grades, testing, exemptions, dressing room policies, and 
grade levels taught. 


Summary of Findings 





An analysis of data supported the following major 
findings: 

1. The observation of classes indicated that negligible 
attention was given to the teaching of skills, and to the 
use of special techniques to provide for motivation, 
-re-enforcement of learning, understanding, individual 
differences, and transfer of training. In about one-third 
of the classes efforts were made to provide students 
with a good workout. Most of the teachers conducted 
their classes on the basis of competitive play. A 
majority of the classes played team games. Some 
classes had permanent teams and squads; in other 
classes teams were chosen by the students or by the 
teachers. 


. Most of the teachers conducted the classes in an infor- 
mal manner. Students were assigned to groups at the 
conclusion of roll-taking or, if no roll was taken, at 
the beginning of the class period. 
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If the role was taken--and commonly the roll was not 
taken--the calling out of names was the most common 
procedure for roll-taking. 


. In most cases the program varied little from one school 
grade to another, that is, the activities were not alter- 
nated from year to year. 

Negligible attention was given in the programs to co- 
educational physical education. 


. Almost no effort was made to present activities in 
order of progression. 


. About two-thirds of the total activity time was spent on 
team games with softball, basketball, and volleyball 
appearing in the curriculums of most schools. A wide 
range of individual or dual activities was included in 
the programs, but only tumbling and track-and-field 
athletics were presented in a majority of the schools. 
However, less than a tenth of the total time was spent 
on any one of these activities. 


. Fewer than half of the teachers of senior-high-school 
boys conducted some testing, and of those teachers, 
most of them tested in the area of physical fitness. 
About one-sixth of the total number of teachers used 
knowledge tests. 


. The Iowa Program of Physical Education for Boys in 
Secondary Schools was available to the teachers in about 
one-half of the schools, films or film strips were used 
in about one-third of the schools, safety belts were used 
in about one-tenth of the schools, and reference mate- 
rials were used rarely. 











. Students were not, by grade, or by age or height or 
weight, classified for physical education, but were 
generally assigned to physical education on the basis of 
their free periods. 


-. Almost half of the teachers in schools of less than 250 
in enrollment taught physical education for senior-high- 
school girls and junior-high-school boys. About one- 
fourth taught physical education for junior-high-school 
girls and elementary-grade children. 


In view of the findings, recommendations for changes in 
instructional, curricular, and administrative procedures 
were made. 134 pages. $2.00. 


A COMPARISON OF PERFORMANCE OF 
KINDERGARTEN CHILDREN IN THE TAKE-OFF 
PHASE OF THE STANDING BROAD JUMP 


(L. C. Card No. Mic 58-1903) 


Lolas Elizabeth Halverson, Ph.D. 
The University of Wisconsin, 1958 


Supervisors: Professor Ruth B. Glassow and 
| Professor Chester W, Harris 


The purpose of this study was to compare kindergarten 
children of two skill groups, two age groups, the two sex 
groups and two practice groups-one given guided practice 
and one given no guided practice-on the basis of selected 





measures in the performance of the take-off phase of the 
standing broad jump. 

The measures selected for the study included meas- 
ures of the results and of the mechanics of performance. 

Sideview indoor motion pictures were taken at sixty- 
four frames per second. From these film records, out- 
line and stick figure tracings were obtained and data for 
all measures with the exception of the total distance jumped 
and some anthropometric measures, were secured from 
these tracings. 

Subjects for the study included thirty-two kindergarten 
children chosen from the kindergarten of the Highlands- 
Mendota Beach School located in an area adjacent to 
Madison, Wisconsin. A stratification plan was chosen in 
which the total kindergarten group was first divided by 
age and sex. The sex groups within each age division were 
further divided into skill groups on the basis of jumping 
distance scores and within each skill division two subjects 
were then assigned at random to practice and to non- 
practice groups. 

Film records of all selected subjects were taken before 
and after a two week period in which each practice subject 
was given five periods of twenty minutes of guided practice. 

The skill, sex, and age groups were compared on the 
basis of the selected measures in the initial film records, 
and the skill, sex, and practice groups were compared on 
the basis of the selected measures from the final film 
records through analysis of variance techniques. 

In comparison of skill groups there was evidence that: 


1. While the measure of total distance jumped dis- 
tinguished significantly between the groups in both 
initial and final film records, not all component parts 
of the total distance measure did. 


2. While the velocity and angle of projection of the 
center of gravity measures distinguished significantly 
between groups in the initial film records, there was 
no significant difference between the groups on the 
basis of these measures in the final records. 


3. The angle of projection of the center of gravity for 
both groups was below a theoretically best angle of 
projection for maximum range and as skill increased, 
the angle of projection decreased. 


4, Range and speed of movement at the knee for the 
final section of the take-off phase distinguished signifi- 
cantly between the groups. 


5. The angle of the trunk with the horizontal at the 
thigh perpendicular position and of the trunk and thigh | 
at the take-off position distinguished significantly be- 
tween groups. 


6. A low angle with the horizontal of all segments at 
the thigh perpendicular and at the take-off position 
was important in making possible low angle of projec- 
tion and high range of movement scores. 


There was evidence that the boys group tended to have 
slightly better mean scores in most of the selected meas- 
ures than the girls, but in few cases were these signifi- 
cantly different. 

There was little evidence that six months difference 
in age made any marked difference in the jumping per- 
formance although there was a tendency for the older 
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group to have slightly better mean scores than the youn- 
ger groups in the selected measures. 

_ While both the practice and non-practice groups changed 
in the measures from the initial to the final film records, 
there was no evidence that the practice group was markedly 
different from the non-practice group in the final film 
records. 413 pages. $5.30. 


AN EVALUATION OF REQUIREMENTS FOR MASTER’S 
DEGREES WITH MAJOR STUDY IN PHYSICAL 
EDUCATION IN TEXAS COLLEGES AND UNIVERSITIES 


(L. C. Card No. Mic 58-1634) 


Ralph G. Hester, Ed.D. 
The University of Texas, 1958 


Supervisor: Professor Dr. David K, Brace 


One factor in America’s growth to a position of world 
leadership is its educational programs. Services of the 
graduate and professional schools are vital elements in 
the development of such leadership and one important 
service is providing teacher education. Physical educa- 
tion is one of the fields of concentration for advance study 
to which much effort and increasing interest are being 
directed. 

Concern for solutions to problems in graduate pro- 
grams has been expressed throughout the United States. 
The National Conference on Graduate Study in Health 
Education, Physical Education and Recreation has pre- 
sented an outstanding contribution in the interest of im- 
proved teacher education. In the South, graduate school 
administrators formed the first regional association dedi- 
cated exclusively to graduate study problems. Among the 
states, Texas has exhibited cooperative action toward im- 
proving teacher competence through state-wide study 
conferences. 

Such developments during recent years provided much 
of the justification for the present study. The purposes of 
the investigation were to identify certain critical require- 
ments in graduate preparation in physical education leading 
to a master’s degree and to determine the prevalence of 
such critical policies and practices during 1955 in Texas 
colleges and universities. A jury of 99 leading educators 
representing graduate, teacher education, and physical 
education interests within and outside of Texas was used 
for identifying the critical requirements. Such require- 
ments are defined as those policies and practices con- 
sidered essential, effective, good, and decisive, as dis- 
tinguished from ineffective, poor, and questionable ones. 
A 60 per cent affirmation by the jurors was required for 
acceptance of the statements as critical requirements. 
Seventy-seven per cent of the 354 statements presented 
for evaluation were approved. 

A questionnaire-checklist, together with follow-up visits 
and interviews, was used for appropriate application of 


the critical requirements to Texas colleges anduniversities. 


One hundred thirty-seven policies and practices, repre- 
senting 70 per cent of the statements comprising the final 
instrument, were found prevalent in the Texas institutions. 
More specifically, 78, or 40 per cent of the practices were 
reported to be prevalent in at least three-fourths of the 
institutions, while 59, or 30 per cent were prevalent in 51 
or 74 per cent of the institutions offering programs for 





concentration in physical education leading to a master’s 
degree. 

General recommendations, based on the findings of the 
study, relate to requirements that official institutional 
statements conform to actual practices; that teacher edu- 
cation schools or divisions assume full responsibility for 
dealing with graduate matters relating specifically to 
teacher education; that ways and means be determined 
whereby essential teaching aids may be acquired and used; 
that teacher preparation and improvement be based upon 
qualitative plans of action for selective recruitment, ad- 
mission, and retention; that instructional personnel assume 
greater responsibility for defining working conditions and 
needs; that definite plans for admission to candidacy for 
a master’s degree be established; that distinct character- 
istics relating to personal behavior, teaching, physical 
abilities, and competency in research be evaluated; that 
creative or other special projects such as on-the-job 
training be encouraged for developing research competency 
and job-improvement; that physical education as a major 
field of concentration receive distinct evaluation as an 
integral part of teacher education accreditation procedures; 
that teams evaluating physical education be composed 
mostly of specialists in the field; and, that additional 
studies be undertaken with a view toward aiding specificity 
to, and identifying, critical competencies and experiences 
in teacher education in physical education, whether those 
involved are men or women students or teachers in small 
or large private or state colleges or universities. 

377 pages. $4.85. 


AN ANALYSIS OF THE. FUNDAMENTALS 
OF FENCING 


(L. C. Card No. Mic 58-1617) 


Joseph Anthony Mastropaolo, Ph.D. 
State University of Iowa, 1958 


Chairman: Associate Professor Louis E. Alley 


Problem 





The purpose of the study was (1) to analyze, in terms 
of time, linear displacement, velocity, accuracy, force, 
and balance, the fundamentals of fencing as performed in 
accordance with the classical forms; (2) to compare the 
data in 1 with the data obtained when these fundamentals 
were performed in accordance with nine variations of the 
classical forms; and (3) upon the basis of the comparisons 
in 2, to suggest deviations from the classical forms which 
might result in improved techniques. 


Data 


Motion pictures were taken of European champion 
fencers during competition. A motion-picture analysis 
was made of an expert fencer, Subject A, performing the 
fundamentals of fencing; the advance, the retreat, the lunge, 
the recovery from the lunge, the advance-lunge, the re- 
treat-lunge, and the fleche. Data on the fundamentals of 
fencing were collected by means of the Fencing Recorder 
and were used to compare the movement sequences of 
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Subject A and three varsity fencers (from the State Univer- 
sity of Iowa), Subjects B, C, and D. Data on the fundamen- 
tals of fencing as performed by Subject A from the classical 
on-guard (Position I) and from nine variations from that 
position (Positions II to X) were gathered under standard- 
ized conditions and in sets of five trials for each fundamen- 
tal performed from each position. 


Findings 





The European champion fencers during competition 
perform from on-guards that differ markedly from the 
classical on-guard. The movement sequences of Subjects 
A, B, C, and D during the performance of the fundamentals 
of fencing are alike in all respects except that Subject B 
lifts his forward foot before thrusting with the rear foot 
to start the advance-lunge. Performances from Position 
VII are significantly superior to performances from the 
classical on-guard, Position I, for the advance, the lunge, 
the recovery from the lunge, the advance-lunge, and the 
retreat-lunge. Performances from Position [X are for 
the advance, the lunge, the recovery from the lunge, and 
the advance-lunge, significantly superior to performances 
from the classical on-guard. Performances from Position 
VI are for the lunge, the recovery from the lunge, and the 
advance-lunge, significantly superior to performances from 
the classical on-guard. Performances from Position II are 
for the recovery from the lunge, and the advance-lunge, 
significantly superior to performances from the classical 
on-guard. Performances from Position III are for the 
recovery from the lunge, and the retreat-lunge, signifi- 
cantly superior to performances from the classical on- 
guard. Performances from the classical on-guard are not 
significantly superior to performances from Positions 
II, II, VI, Vil, or IX for any of the fundamentals of fencing. 


Generalization 





The evidence presented in this study indicates that 
performances from each of five variations from the classi- 
cal on-guard are superior, for certain fundamentals of 
fencing, to performances from the classical on-guard. 

In addition, the purpose of the on-guard is fulfilled best 
from Position VI, which position is the classical on-guard 
modified by deep lower limb flexion. 121 pages. $2.00. 


AN EVALUATION OF SELECTED PHYSICAL 
EDUCATION ACTIVITIES FOR COLLEGE MEN: A 
COMPARATIVE ANALYSIS OF PHYSICAL EDUCATION 
ACTIVITIES TO DETERMINE THEIR | 

EDUCATIONAL POTENTIALS 


(L. C. Card No. Mic 58-1993) 


David Lester Polansky, Ed.D. 
New York University, 1958 


Chairman: Professor Leonard A. Larson 


The Problem 

The need to evaluate all aspects of their programs is 
shared by virtually all physical educators at the college 
level for men. At the outset of this investigation, it was 





recognized that there was a need for a critical appraisal of 
the relative worth of physical education activities for col- 
lege men. 

In the light of this need, this investigation established 
and validated evaluative critieria for the purpose of deter- 
mining the educational potentials of physical education 
activities currently considered desirable for college men. 
Moreover, in terms of these criteria, and the character- 
istics and needs of college men, principles were formulated 
to serve as guides in the adaptation of the evaluated activi- 
ties to college physical education programs for men. 

The literature has revealed several valuable references 
for this study. The most significant was done by the Com- 
mittee of Curriculum Research for the College Physical 
Education Association.’ 

Despite the widespread desire to evaluate programs of 
physical education, not many comprehensive programs of 
evaluation have been undertaken. In addition, no study was 
found which established and validated criteria, or applied 
these criteria to currently desirable physical education 
activities for college men. 


The Procedures Used in Collecting Data 











Data were gathered for the development, adjustment, 
and leadership characteristics and needs of college men 
by investigating the applied literature in education, physi- 
ology, psychology, sociology, and anthropology. 

An analysis of the data of the characteristics and needs 
of college men led to the establishment of evaluative cri- 
teria, and these criteria were validated through the litera- 
ture in the applied fields of education, physiology, psychol- 
ogy, sociology, and anthropology. 

Physical education activities for college men which 
were considered desirable were determined by: (1) exam- 
ining literature pertaining to physical education activities 
for college men; (2) compiling as complete a list as 
possible of activities utilized in college physical education 


programs for men; (3) constructing a questionnaire of 


physical education activities for men at the college level; 
(4) requesting selected college physical educators for men 
to indicate on the questionnaire those activities which they 
considered desirable or undesirable; (5) analyzing the 
returns of the questionnaire to determine those activities 
considered desirable. 

Physical education activities currently considered 
desirable for college men were evaluated in the light of 
the established criteria by: (1) establishing a rating sys- 
tem for selected jurors to evaluate the merits of physical 
education activities currently considered desirable; 

(2) analyzing statistically the composite evaluations of the 
activities in terms of the validated criteria. 

Principles of adaptation of the evaluated activities were 
derived from supported facts which were delineated in this 
investigation. The arrangement of the principles of adap- 
tation was designed for the utilization of the evaluated, 
desirable physical education activities for college men. 


Conclusions and Recommendations 
From an analysis of the data, the following conclusions 
were drawn. 





1. College physical education activities for men possess 
educational potentials. 


2. College physical education activities for men provide 
opportunities forthe student to achieve desirable goals. 
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3. College physical education activities for men vary 
in their educational potentials. 


4. College physical education activities for men can 
be evaluated for their relative educational potentials. 


. College physical education activities for men which 
provide the best opportunities to achieve develop- 
ment, adjustment, and leadership will be most bene- 
ficial to the student. 


. College physical educators can select physical edu- 
cational activities with the highest potentials for the 
purpose of planning programs. 


It is recommended that investigations be made to deter- 
mine: (1) the best procedures and methods for the utiliza- 
tion of the evaluated activities; (2) adequate time allot- 


ments, facilities, and equipment for the evaluated activities. 


223 pages. $2.90. 


1. William R. LaPorte, The Physical Education Cur=- 
riculum., 


A STUDY OF GENERAL EDUCATION IN 
MEN’S UNDERGRADUATE PROFESSIONAL 
PROGRAMS IN PHYSICAL EDUCATION 


(L. C. Card No. Mic 58-2096) 


Floyd Douglas Rees, Ph.D. 
The Ohio State University, 1957 


The objective of the general education movement, which 
was initiated in the United States approximately thirty 
years ago, is nonspecialized education for intelligent liv- 
ing in this scientifie age. The function of general educa- 
tion is not to develop the specialist but to provide all 
students with a sound basis for intelligent living and cit- 
izenship. 

Many authorities have agreed that in a world of conflict, 
tension, and shifting values, general education is one of the 
most important aspects of a teacher’s preparation. Con- 
sequently, it is imperative that a solution be found for 
the problems it presents in connection with the develop- 
ment of a curriculum. 

In order to ascertain how general education is being 
treated in undergraduate professional programs of physical 
education, a questionnaire was constructed. After wide 
reading, key statements by various authorities in the area 
of general education were selected. From these state- 
ments, criteria for the questionnaire were formulated, and 
one hundred seventy-five questionnaires were sent to the 
chairmen of men’s undergraduate physical education de- 
partments in accredited colleges and universities of various 
sizes located in all forty-eight states. 

One hundred and seven, or 61.14 per cent, of the ques- 
tionnaires were answered by members of educational 
institutions in forty-five states. Thus a wide range of 
coverage was provided for the study. The returned ques- 
tionnaire were analyzed, and the findings were compared 
with those of a great number of authorities in the area of 
general education. This procedure supplied data on the 
status of general education in professional programs of 
physical education. 

The questionnaire furnished findings on the following 





aspects of general education: (1) philosophy, (2) objectives, 
(3) faculty preparation, (4) the library, (5) humanities, 

(6) social science, (7) natural science, (8) amount of gen- 
eral education, (9) administrative structure, (10) student 
evaluation, (11) course organization, (12) guidance impli- 
cations, and (13) the extra-curriculum. 

Forty-three significant findings were accumulated in 
this study on the above aspects of general education, some 
of which are as follows: (1) A philosophy of general edu- 
cation similar to that which characterizes the general 
education movement is approved by 86.92 per cent of the 
department chairmen in physical education. (2) According 
to 69.16 per cent, general education is considered to be a 
faculty-wide responsibility at their institutions. (3) The 
statement was made by 46.73 per cent that their major 
students take work in all four years of college, in a dimin- 
ishing amount. (4) Administrative structure for general 
education, it was reported by 42.99 per cent, is organized 
on an interdepartmental basis. (5) In the opinion of 77.57 
per cent, one of the most important problems in general 
education programs is getting qualified faculty to teach 
general education courses. (6) According to 27.10 per 
cent, most of their major students take four social science 
courses in general education. (7) In contrast, 24.30 per 
cent reported that most of their major students take four 
general education courses in science. (8) The type of 
course organization in general education most favored by 
07.94 per cent is the integrated course which cuts across 
subject matter lines. (9) As stated by 73,83 per cent, 
faculty members responsible for counseling physical edu- 
cation major students concerning general education courses 
are professors within the department of physical education. 
(10) Athletics was the extra-class activity in which most 
of their major students participated, according to 98.14 per 
cent. 

As a last aspect of this study, thirty recommendations 
were made for the construction or improvement of general 
education programs in men’s undergraduate professional 
curricula in physical education. 250 pages. $3.25. 


A STUDY OF THE PERMANENCE OF 
RECREATIONAL INTERESTS OF COLLEGE 
GRADUATES IN SELECTED PROFESSIONS 


(L. C. Card No. Mic 58-1465) 


James William Standifer, Sr., Ed.D. 
University of Michigan, 1957 


It was the purpose of this study to determine whether 
the recreational interests, as they are manifest by partici- 
pation, of college graduates in eight selected professions 
are permanent. 

This study was based on 800 cases, 100 in each of the 
following professional categories: Lawyers, Physicians, 
Business Men, Engineers, Dentists, Pharmacists, Teach- 
ers of Academic Subjects, and Physical Education Teach- 
ers. The data were gathered by means of a recreational 
inventory form which listed approximately fifty different 
recreational activities that could be checked by the re- 
spondent. The respondent was requested to check only 
those activities in which he had participated. The inven- 
tory form was divided into six levels of experience based 
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on the length of time the professional man had been out of 
college, and the respondent was asked to check the activi- 
ties in which he had participated in his present level of 
experience plus checking those in which he participated in 
all of the levels that preceded it. 

The data were gathered through group meetings and by 
mail. In the group method of gathering data the approach 
was made through conventions and gatherings of physicians, 
dentists, etc. In the mail approach, forms were mailed out 
directly and indirectly to individuals within the various 
professions. 

In analyzing the data for significance the treatment con- 
sisted of testing the entire body of data for stability over 
a long period of time by means of the Chi Square technique 
followed by a comparison of the interest profiles and the 
rank order in popularity of the various activities of the 
professional men when they were in high school and when 
they had been out of college 21-30 years, a period of ap- 
proximately thirty-four years. 

The analysis of the data by the Chi Square technique 
indicated that neither the individual professions nor the 
combined professions had scores that could be accepted 
as significant. In addition, a general decline in activity 
was registered for all professions. This decline in activity 
took place not only in strenuous activities such as Sports 
and Games, but in Scientific and Cultural, and Social Activi- 
ties as well. The peak period in participation, in most 
cases, occurred during the first ten years after leaving 
college; thereafter; a steady decline in activity took place. 

The comparison of the data which was made by means 
of interest profiles and rank order of activities indicated 
that, when viewed from that point of view, the interests of 
professional men showed a tendency toward being stable; 
however, a conclusion of such nature could not be fully 
substantiated due to the small number of professional men 
who continued to participate over the thirty-four year 
period studied. 

- The conclusion to be drawn from the findings of this 
study is that although there is a small amount of evidence 
available that interests are permanent, it is clear from 
the findings of the Chi Square test that this could not be 
said to be generally true since the large Chi Square scores 
found in all but a few of the recreational activities indicated 
that the expected frequencies and the observed frequencies 
were at considerable variance, and showed a level of 
probability which could not be accepted as significant; 
therefore, the hypothesis upon which this investigation 
was based, namely, that the recreational interests of pro- 
fessional men as they are manifest by participation are 
permanent, must be rejected. 


AN EVALUATION OF THE PHYSICAL EDUCATION 
PROGRAM FOR ITS EDUCATIVE POTENTIAL FOR 
DEMOCRATIC LEADERSHIP DEVELOPMENT 
IN COLLEGE WOMEN 


(L. C. Card No. Mic 58-604) 


Margery Jean Turner, Ed.D. 
New York University, 1957 


Purpose 
The purpose of this study is first, to explore and evalu- 
ate the worth of the physical education program in terms 


of its potential contribution toward the development of 
democratic leadership in college women; and second, to 
derive principles for program planning which are geared 
to the development of democratic leadership as an outcome 
of the physical education program for college women. 


Related Literature 





Literature related to democratic leadership and repre- 
sentative of a group dynamics or situation point of view 
was thoroughly reviewed. Leadership was found to be a 
function of group process and a topic with which writers 
from many fields of academic interest are concerned. 

The literature reviewed is representative of the fields of 
education, sociology, psychology, physical education and 


human relations. The literature is reviewed in a frame- 


work of nine approaches to the study of groups. It yields 
many studies centering around these nine approaches, and 
together they show signs of pointing to a sound theory of 
leadership. However, much more research is needed in 
this field before one can proceed with any great degree of 
assurance in discovering laws or constants. At the pres- 
ent time, formulation of hypotheses from concepts and 
philosophies and the testing of them seems to be the trend. 
The literature dealing with this study supports a situation 
concept of leadership. Because this is a relatively recent 
development, the body of related literature is not too 
extensive. The literature used represents thorough cover- 
age of the available resources of authoritative writers and 
researchers in the field. 


Procedure 





169 pages. $2.25. | 





The framework used in this investigation included, 

1) the development of criteria for evaluating democratic 
leadership, and 2) the application of the criteria to physical 
education activities. 

The procedure for the first part included the delineation 
of components of democracy, the development of a concept 
of democratic leadership, the validation of this concept as 
a democratic one by relating it to the components of de- 
mocracy, and the derivation of criteria from this process. 
A search of the literature was made for components of 
democracy. Since little disagreement existed, a list of 
components of an authoritative writer were selected for 
use in this study. A concept of democratic leadership was 
developed from the literature, and this concept led to the 
interpretation of democratic leadership in terms of group 
functions. These group functions were validated against 
the components of democracy to assure their derivation 
as democratic group functions. From these functions 
criteria for evaluating democratic leadership were derived. 
A criterion statement was derived for each function. They 
totaled seven in number. 

The second part of the procedure consisted of evaluating 
forty-five activities which comprise the physical educa- 
tion program for college women. The activities were typed 
on three by five cards with pertinent information about 
each activity included. The cards were arranged alpha- 
betically and numbered consecutively. The activities were 
evaluated against each criterion by sorting the cards first 
into three piles, (high-medium-low potential) and then 
further breaking them down into “more” or “less” cate- 
gories. The sorting fell into five categories. This proced- 
ure continued for all seven criteria until a correlation 
coefficient of at least .95 was reached on the last two 
consecutive rankings. Correlations on rankings were 
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computed for each criterion using the Spearman-rank cor- 
relation coefficient. 


Results 

The results of the study led to the following conclusions: 
1) clubs or organizations that include a variety of activities 
rank at the top of the list on educative potential for demo- 
cratic leadership development; 2) the larger group activi- 
ties are to be preferred over smaller group activities 
for purposes of meeting this objective; 3) activities which 
offer the greatest potential for democratic leadership 
development are those that are either non-structured and 
informal; highly structured, and/or creative; 4) potential 
for democratic leadership development cannot be assumed 
on the basis of type of activity with the exception of team 
sports; 5) large group activities offer the most potential, 
individual activities the least, and miscellaneous and dual 
activities moderate to low potential for democratic leader- 
ship leadership development; 6) activities that are goal- 
centered possess more potential than those that are not; 
7) opportunity for democratic leadership is partly a function 
of group organization. 





Implications 

The study suggests the need for evaluation of the total 
physical education program for college women in terms of 
the other larger objectives. The collation of results from 
such a study with the results of the present study would 
yield a sound basis for planning physical education pro- 
grams for college women. 162 pages. $2.15. 





A STUDY OF BILATERAL MUSCULAR STRENGTH 
DEVELOPMENT THROUGH CROSS EDUCATION 


(L. C. Card No. Mic 58-1482) 


Lois Margaret Wellock, Ph.D. 
University of Michigan, 1957 


Many of the previous researchers have considered 
strength development resulting from cross education in- 
cidentally and have measured such development as endur- 
ance and/or ability to perform a certain motor pattern. 
Consequently the measurement of muscular strength, per 
se, developed through cross education has not been given 
much attention. There has also been a dearth of material 
showing strength development through cross education by 
methods clinically adaptable and feasible for the incapaci- 
tated individual. Previous work has indicated it is neces- 
sary to carry the movement of the exercised part to the 
point of exhaustion or against extreme resistance if cross 
education is to result. A few researchers suggested that 
exercise to the point of exhaustion might not be necessary 
in crder to obtain strength development through cross 
education. This study was done in an attempt to fill the 
void in these areas. 

The problem of this study was to determine the amount 
of muscular strength that could be developed in other 
muscle groups through a program of progressive resistance 
exercise, within the subject’s tolerance and never to the 
point of fatigue, for the knee flexor muscles of the right 
leg. 





The assumptions made were: concomitant to the pro- 
gram of progressive resistance exercise for the right 
knee flexor muscles there would be an increase in the 
strength of--1) the knee flexors of the contralateral leg 
(left); 2) the antagonist muscles of the contralateral leg 
(extensors of the left knee); and 3) the antagonist. muscles 
of the exercised leg (extensors of the right knee). 

The subjects used in this study were Physical Therapy 
students (two male and eighteen female) at Northwestern 
University Medical School. Statistically equated control 
and experimental groups were used, with the experimental 
subjects receiving manual progressive resistance exercise 
to the right knee flexors three times a week for a period 
of twelve weeks. A clinically accepted method, utilizing 
both dynamic and static. exercise, was used. The control 
group received no special training. Initial testing was 
done on the knee flexor and extensor muscles bilaterally 
for each subject. The flexor muscles were retested once 
a week and the extensor muscles the third, fourth, eight, 
and twelfth week for all eighteen subjects. 

The testing instrument used was a medical tensiometer 
in which cable tension is determined by measuring the 
force needed to creat offset (on riser) in a cable between 
two set points (sectors). Instrument readings were con- 
verted into pound readings by means of a calibration chart. 

Anthropometric measurements were done on all sub- 
jects and electromyographic recordings were done on four 
selected subjects. 

The objective of the study was met. Two of the assump- 
tions were proven statistically. The third assumption 
was shown to be of practical significance, but not proven 
statistically. In the control subjects there was no practical 
or statistically significant increase in strength of any of 
the muscles studied. 

Based on the findings the following conclusions were 
advanced: 1) Muscular strength was developed in an ex- 
ercised muscle through progressive resistance exercise 
done with manual resistance and allowing recovery time 
between contractions so as to rule out fatigue in the mus- 
cles. 2) Muscular strength was developed, through cross 
education, in the ipsilateral antagonist and the contralateral 
muscle groups concomitant to such a program. 3) Anthro- 
pometric measurements showed a small average increase 
in the right (exercised) leg circumference of the experi- 
mental subjects, with a small average loss in the other 
circumference measurements (experimental subject’s left 
leg; control subject’s right and left leg). 4) Electromyo- 
graphic recordings showed action potential, although of 
small amplitude, to be present at varying times in the 
“unexercised” muscles during active motion of the exer- 
cised muscles against resistance. 89 pages. $2.00. 


AN INVESTIGATION OF ADULT ATTITUDES TOWARDS 
THE BEHAVIOR OF DISTURBED CHILDREN AS 
REVEALED BY AN ANALYSIS OF WRITTEN REPORTS 


(L. C. Card No. Mic 58-775) 
Don M. Wille, Ph.D. 
The Ohio State University, 1953 


An analysis of the attitudes of cottage parents and 
supervisors toward the children at the Ohio State Bureau 
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of Juvenile Research in the fall of 1951 provides the sub- 
stance of this study. Such attitudes, at that time, were 
essentially negative in character. It was believed possible 
to develop techniques which would help the cottage parents 
produce favorable changes in their attitudes toward chil- 
dren, and the aim of this study, therefore, is to evaluate 
any expressed difference in these attitudes during the time 
in which these techniques were applied. The analyses were 
made during two periods -- during September-October, 
1951, and during the same months in 1952. 

Children who are referred to the Bureau are sent there 
from all the counties in the State of Ohio because their 
behavior is unacceptable in their home community. The 
Bureau serves as a diagnostic, not as a penal or corrective, 
institution for these children. The premise of this investi- 
gation is that it is important for the adults in the cottage- 
life program at the Bureau to attempt to improve their 
attitudes constantly toward accepting and understanding the 
behavior of the children so that there is an opportunity for 
the children to-learn how to re-adjust their behavior in the 
cottage environment at the Bureau. 

The importance and need for the study is predicated 
primarily upon the fact that the attempt to develop treat- 
ment programs for disturbed children is a never-ending 
process of search for improved methods of working out the 
problems of these children. In addition, the writer was 
faced with the task of working with the cottage personnel 
in an attempt to solve some of the difficult operational 
problems in the cottages. It is essential that these prob- 
lems be faced honestly if the treatment setting is to con- 
tinue to improve. It is believed that this investigation might 
be of some value in working out operational problems at the 
Bureau. 

It is logical to assume that most of the staff constantly 
strive to improve skills and techniques for guiding dis- 
turbed children. This investigation, therefore, reveals a 
small part of the total on-going program at the Bureau 
which has as its objectives the optimum treatment setting 
and care for the children. 

The study is limited to analyzing behavior reports 
written by the cottage parents and supervisors during the 
two periods of time, the records of twelve children being 
selected from each of the five groups in each year. A 
pilot study was used to determine the validity of this method 
of analysis, and it revealed that the data provided an oppor- 
tunity for valid research. These data are analyzed by 
rating the written behavior reports as “positive,” “negative,” 
“ambivalent,” “objective,” or “could not classify.” 

The program, aimed at the improvement of attitudes, 
began with the idea of a program of mental hygiene for 
cottage personnel. It was hoped that these responsible 
persons might improve their methods of dealing with 
children. Two objectives were developed as the starting 
point of the mental hygiene program. These objectives were: 


1. To influence the attitudes and behavior of the cottage 
parents and supervisors toward the children through 
an educational program of mental hygiene, and, 


- To motivate action on this program by utilizing some 
basic principles of mental hygiene immediately. 


Ten principles of mental hygiene were used as the 
foundation of the program with the cottage parents and 
supervisors. These principles were based on the thinking, 
experience, and professional background of members of 





the administrative staff of the Bureau. In searching for a 
source which incorporated all the ideas of the administra- 
tive personnel, it was decided to use some principles 
suggested by Sheviakov and Redl which state: 


Principle 1: Group Morale is Essential 
Principle 2: The Individual is Important. 
Principle 3; Harshness Is Not Necessary. 
Principle 4: Respect For the Daily Tasks Should 
Not Be Destroyed. 
: Respect the Other Person’s Intelligence. 
: Treat the Individual in Terms of His 
Background; Know Him as an Individ- 
ual. 
: Don’t Pretend That You Are God. 
: Disciplinary Approach Must Be Posi- 
tive, Not Negative. 
Principle 9: Remember the Worth and Dignity of 
Every Human Being. 
Principle 10: Democracy is Built of RESPECT, on 
CONFIDENCE In Each Other and on 
COOPERATION.” 


The principles of the mental hygiene program were 
activated in a series of seventeen techniques, which among 
other elements, included scheduled weekly interviews with 
each supervisory staff member in the cottage-life program; 
casual interviews with all staff members; scheduled 
monthly meetings with hospital, kitchen, laundry, and night 
staff personnel; scheduled weekly meetings with children 
and adults who helped plan the recreation programs; re- 
evaluation of work assignments of cottage personne]; 
screening of new personnel; formation of groups of per- 
sonnel to work with only one group of children; selection 
of group leaders for these groups of personnel; formation 
of group teams; and the orientation and training of all 
personnel. 

The techniques were developed with the guidance and 
assistance of the administrative personnel and cottage 
personnel at the Bureau, and they apparently contributed 
to many changes in the attitudes of the cottage parents and 
supervisors toward the children during the 1952 period. 
The changes in attitudes are summarized in evaluating the 
preliminary hypotheses established in the study. Testing 
these hypotheses after analyzing the data revealed the 
following: | 


Principle 
Principle 


Principle 
Principle 


1. There are 20.5 per cent more objective attitudes 
expressed in the written reports of 1952. 


. There is a decrease of 9.6 per cent in the negative 
attitudes expressed in the cottage personnel’s 
written reports about the children in 1952. 


. It is inferred that there is a decrease in negative 
reporting, because with the changed attitudes of the 
cottage personnel there is apparently less need for 
them to vent their hostility toward the children by 
writing negative behavior reports about them. 


. There is less communication through written reports 
in 1952 (326 reports) than in 1951 (750 reports). 


It would appear that the mental hygiene program had 
such an effect upon the attitudes of the cottage parents and 
supervisors that in 1952 there was an improvement in the 
opportunity for a continuing successful treatment program 
with the disturbed children of the Bureau. 
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Recommendations. It is recommended that, since a con- 
tinuing program of mental hygiene is essential for adults 
who work with disturbed children, an evaluation should be 
made of the present program, and adjustments should be 
made in terms of the progress which has been made in the 
cottage-life program during the two periods of time studied. 
It is further recommended that the orientation and in- 
service programs for personnel continue to be developed 
as a means of furthering the optimum treatment setting 
for the children in the cottages. 

Conclusions. The conclusions are best summarized in 
the following points: | 








1. There is always a need for continuing to produce 
changes in the cottage-life program at the Bureau in 
order to attempt to keep abreast of the results of 
scientific research revealing improved methods of 
handling disturbed children. 


. The program of mental hygiene and the improved 
ways of handling children in the cottage-life pro- 
gram were affective because of the support, en- 
couragement, and guidance of administrative per- 
sonnel, and the cooperation and assistance of all 
the cottage personnel involved in the program. 


. The improvements produced in 1952 can be utilized 
as a foundation to help to develop the Bureau’s total 
program of an optimum treatment setting for chil- 
dren in the State of Ohio. 


This investigation revealed that there were many nega- 
tive attitudes expressed by the cottage parents and super- 
visors toward the children in the fall of 1951, but it also 
revealed that the cottage personnel were willing and able 
to adjust their attitudes toward the children in 1952 inorder 
to enhance the welfare of the child at the Bureau. 

147 pages. $2.00. 
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A METHODOLOGICAL COMPARISON OF FACTOR 
ANALYSIS AND MULTIPLE CORRELATION ANALYSIS 


(L. C. Card No. Mic 58-1638) 


Harry Edwin Anderson, Jr., Ph.D. 
The University of Texas, 1958 


Supervisor: Professor Benjamin Fruchter, Ph.D. 


This study was conducted to perform a methodological 
comparison of factor analysis and multiple correlation 
analysis. The study was designed to compare the two 
approaches to the analysis of data and to evaluate some 
of the more important relationships between the two 
approaches. The sample consisted of enlisted airmen 


attending the Radio Operators School at Keesler Air Force 
Base. Fourteen predictor variables were used to predict 
the criterion; the criterion was the number of days re- 
quired to reach the proficiency of receiving fourteen 
multiple groups per minute by Morse code. 

A centroid factor analysis was performed on the fifteen- 
variable correlation matrix and the centroids were rotated 
to positions of psychological meaningfulness within the 
limits of simple structure and positive manifold. Three 
iterative-type multiple correlation analyses (viz., the 
Doolittle method, the Wherry-Doolittle method, and the 
Summerfield-Lubin method) were accomplished to predict 
the criterion with the ‘best and sufficient’ predictor vari- 
ables. Multiple correlations were also obtained to predict 
each predictor variable from the remaining thirteen pre- 
dictor variables by the Dwyer technique. 

The same four predictor variables were selected by 
each of the iterative-type multiple correlation analyses; 
the fourth selected predictor, however, was rejected for 
lack of sufficient contribution. Theoretical and operational 
similarities among the iterative-type multiple correlation 
methods were demonstrated. 

The predictor variables selected by the multiple corre- 
lation analyses were also indicated as the best predictors 
in the factor analysis. The strong associations among the 
variables indicated by the rotated factors were also indi- | 
cated in the Dwyer analysis. The two approaches to the 
analysis of data were shown to provide essentially different 
information; the complementary aspects of the methods, 
however, provided several suggestions for the use of both 
approaches in research projects involving the prediction of 
a criterion variable. 161 pages. $2.15. 


SMALL-GROUP DISCUSSION WITHOUT KNOWLEDGE 
OF RESULTS AS AN INHIBITOR OF 
RETROACTIVE INTERFERENCE IN CASE STUDIES 


(L. C. Card No. Mic 58-504) 
John Edwin Anderson, Jr., Ph.D. 
The Ohio State University, 1957 


Problem 








Facilitation of the learning process in a social context 
has been known to occur for many years. More recently 
the dynamics of small-group behavior of this type have 
been the subject of much investigation. The purpose of 
the present study is to investigate the relative effects of 
small-group discussion and individual analysis without 
knowledge of results on the process of retroactive inter- 
ference. In a transfer of training test-retest paradigm 
with similar case studies as both original and intervening 
activities, four hypotheses are tested. 


(1) A decrement in retest performance will be found 
for all experimental groups under different condi- 
tions of intervening activity. These conditions are 
the following: 


(a) Small group discussion of case studies 
(b) No intervening case study activity 
(c) Individual analysis of case studies 


(2) A “normal” rate of forgetting will be established by 
condition (b). The retest score here obtained will 
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fall between the retest scores of the group discus- 
sion and individual analysis conditions. 


(3) Group discussion will inhibit the process of retro- 
active interference, which is postulated as the 
theoretical determinant of retest decrement, in 
relationship to number of cases discussed, as meas- 
ured by a retest score higher than the normal rate 
of forgetting retest score. 


(4) Individual analysis will facilitate retroactive inter- 
ference in relationship to number of cases analyzed 
as evidenced by a lower retest score than that of 
the “normal” rate of forgetting. 


Procedure 

One hundred seventy-five students enrolled in the 
beginning course in educational psychology were tested on 
the case study of “Connie Casey” and placed in five experi- 
mental groups matched for mean and standard deviation 
scores. Each experimental group was composed of seven 
sub-groups or units with five subjects in each. The units 
within experimental group GG were given two other case 
studies, “Sam Smith” and “Barry Black,” as intervening 
activity to discuss as a unit. The units within Group G 
were given one case study to discuss as a unit. The units 
within Group II were given the two case studies to analyze 
individually, while the units within Group I were given one 
case study to individually analyze. The units within the 
fifth group, C, were given no case studies as intervening 
activity. All five groups were then retested on the case 
of “Connie Casey,” and mean and standard deviation scores 
were compared with test scores for all groups. 


Results 

Test-retest correlations of coefficients and t ratios of 
significance of differences between means were computed. 
The analysis of the data showed hypotheses (1), (2), and 
(3) to be verified and hypothesis (4) to be rejected and 
modified to state that individual analysis facilitates retro- 
active interference irrespective of number of cases ana- 
lyzed. To account for the obtained differences between 
group discussion and individual analysis, suggestions were 
made that the group acted as a substitute source of knowl- 
edge of results and maintained interest in the task. Other 
suggestions and implications of the data were discussed. 


71 pages. $2.00. 


SUBSTITUTE GOAL BEHAVIOR IN HIGH AND LOW 
ACHIEVERS: A STUDY OF TASK RESUMPTION IN 
HIGH AND LOW ACHIEVING SIXTH GRADE STUDENTS 


(Publication No. 24,978) 


Vincent J. Freschi, Ph.D. 
New York University, 1957 


Chairman: Professor Edward L, Kemp 


The problem of this study was to investigate the rela- 
tionship between substitute goal behavior, and primary 
school achievement. Hypotheses were formulated that 
individuals who achieve at a high level in either reading, 
arithmetic, or language utilization, are significantly less 





prone to accept substitute goals than are individuals who 
achieve at a low level in the same school skills. The 
hypotheses for this investigation were established in the 
light of Lewin’s concept of substitute goal behavior, bound- 
aries, and the formation of tension systems within the 
organism. 

The California Test of Mental Maturity was administered 
to 443 sixth grade students from small townships in eastern 
Pennsylvania to determine intellectual level of functioning. 
The subjects of the study were limited to an age range of 
11-13 years and an I.Q. range of 85-114. Two hundred and 
ninety-nine students scored within this I.Q. range. These 
299 students were then administered the California Achieve- 
ment Test to ascertain level of achievement in reading, 
arithmetic, and language utilization. Differences between 
intelligence grade placements and achievements grade 
placements were employed as a measurement of high and 
low achievement. This screening of subjects resulted in 
24 high achievers and 21 low achievers in reading, 27 high 
achievers and 24 low achievers in arithmetic, 21 high 
achievers and 25 low achievers in language utilization. 

All compared groups were equated for age, sex, and in- 
telligence. 

All subjects in the final six research groups were 
administered individually a Measure of Resumption which 
consisted of three interrupted tasks, three substitute tasks, 
and one alternate task. This measure provided resumption 
and non-resumption frequencies for all high and low achiev- 
ers in the three basic school skills. The Chi-Square 
method was used to determine whether differences between 
the resumption frequencies of the compared high and low 
groups were significant at the five per cent level. 

On the basis of the results, the three hypotheses of the 
study were refuted. It was concluded that individuals who 
achieve at a low level in primary school subjects, show no 
significantly greater tendency to accept substitute goals 
than do individuals who achieve at a high level in the same 
primary skills. Conceptually, the boundaries of high and 
low achievers must be regarded as similar. The results 
of the study were considered to cast doubt upon the univer- 
sality of Lewin’s theory, at least insofar as high and low 
primary school achievement is concerned. However, it was 
also concluded, within the limits of the study, that for the 
combined total sample of subjects there was a significantly 
greater tendency for sixth grade students to show similar 
drives to resume previously established goals on a basis 
greater than chance, and without regard to achievement 
level. The Lewinian theory of tension systems in relation 
to substitute goal behavior presumably accounts for the 
preponderance of subjects returning to the interrupted 
tasks. 

Suggestions for further study included: (1) investigating 
the problem with a different age group or between different 
age ranges; and (2) utilizing subjects from larger cities 
or a more urban population. 134 pages. $2.00. Mic 58-4979 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





EDUCATION 


2061 





A STUDY OF THE LANGUAGE SKILLS OF 
PROFOUNDLY DEAF ADOLESCENT CHILDREN 
AT A RESIDENTIAL SCHOOL FOR THE DEAF 


(L. C. Card No. Mic 58-1406) 


Sidney Goda, Ph.D. | 
University of Michigan, 1957 


The purpose of this dissertation is to study the language 
skills of profoundly deaf adolescent children at a residential 
school for the deaf. Four areas are investigated: 1) the 
relationship between chronological age and language skills, 
2) the relationship between intelligence and language skills, 
3) the relationship of the language skills, and 4) the differ- 
ence between the sexes in the development of language 
skills. : 

Fifty-six children, thirty-two males and twenty-four 
females, ranging in age from twelve to eighteen make up 
the sample. Each child was congenitally deaf or deafened 
before the age of two, entered school by the age of six, and 
received his entire education at a residential school. 

Four language skills are measured: 1) writing, 2) speak- 
ing, 3) lip reading, and 4) reading. Two samples of written 
and spoken language secured from each child are measured 
in three ways: 1) average number of words per composi- 
tion, 2) average number of words per sentence, and 3) aver- 
age score for the complexity of the sentence. A test was 
constructed to measure lip reading ability. Each word 
correctly understood was graded separately. The reading 
grade level was inferred from the scores on the reading 
portions of the Stanford Achievement Test. Intelligence 
quotients were derived for the twelve to fourteen year old 
children from their performance on the Chicago Non- 
Verbal Test, and the scores for the older children from 
the revised Beta Performance Test. 

Product moment correlations were computed for three 
of the four areas selected for investigation. The fourth 
area, differences between the sexes in the development of 
language skills, was investigated by the use of Fischer’s 
t-Test. A factor analysis using Thurstone’s centroid 
method was made to discover the underlying abilities 
which might account for the significant correlations among 
the tests. 

The oldest group, sixteen to eighteen years of age, 
generally performed the skills better than the younger 
group. In general, the more intelligent deaf child is supe- 
rior in the development of language skills. Five of the 
eight measures were significantly related to intelligence. 
The language skills show a high degree of inter-relation- 
ship. Twenty-seven out of twenty-eight correlations were 
significant. Two factors were extracted, together account- 
ing for over one-half the variance of seven of the eight 
tests. These two factors are identified as a general lan- 
guage factor and a fear of speaking or confidence in writing 
factor. Mean score differences favor the females con- 
sistently, but the differences are not statistically signifi- 
cant. 

The following conclusions are drawn from the data. 

1) Language abilities in the deaf child are related positively 
to intelligence. 2) Because of the high interrelationship of 
the language skills, it may be predicted that the deaf child 
who is superior in one will generally be superior in all 

the skills, and the child who is inferior in one will be 
generally inferior in all the skills. 3) Expressive language 
skills appear to be related so that the child who uses a 




















larger number of words will generally express himself 
with more complex sentences. 90 pages. $2.00. 


ATTITUDINAL FACTORS AFFECTING 
ACHIEVEMENT IN READING 


(L. C. Card No. Mic 58-2044) 


George A. Hallock, Ed.D. 
Wayne State University, 1958 


Adviser: Dr. Edgar G. Johnston 


The purpose of this study was to determine whether or 
not there was a relationship between reading achievement 
and certain attitudes children held about themselves and 
their environment, which could be measured by a paper- 
pencil test of personality. 

The California Short-Form Test of Mental Maturity, 
the California Reading Achievement Test, and the California 
Test of Personality were given to 926 students in the fourth, 
sixth, and eighth grades. Score obtained from the mental 

















ability test and each of the twelve factors measured by the 


personality inventory were forced into a distribution of 
high, average, and low. Reading scores were then tabulated 
according to nine groups (high mental age-high attitude, 
high mental age-average attitude, high mental age-low 
attitude, average mental age-high attitude, average mental 
age-average attitude, average mental age-low attitude, 
low mental age-high attitude, low mental age-average 
attitude, low mental age-low attitude) for each of the 
twelve attitudes, and for each sex and each grade. Using 
a factorial design permitted the analysis of five variables: 
sex, mental age, grade, reading achievement, and attitude. 
This resulted in a factorial arrangement of 2x3 x3x 3, 
which gave 54 subgroups. From a table of random num- 
bers, five scores were assigned to each subgroup to serve 
as a replication of the experiment. This gave a total of 
270 measures of reading achievement under the conditions 
specified. The hypothesis tested was a null hypotheses 
concerning the variation between the factors in various 
possible combination. For those factors showing an F 
ratio at the .01 level, a critical ratio between reading 
scores of high and low attitudes in each group was obtained. 

These attitudes were found to affect reading in the 
following order of significance: family relations, self- 
reliance, anti-social tendencies, feeling of belonging, 
withdrawing tendencies, school relations, nervous symp- 
toms, and feeling of personal worth. Community relations, 
social skills, and sense of personal freedom were less 
significant. Social standards had no effect on reading 
achievement. 

There were no sex or grade differences in self-reliance, 
sense of personal worth, sense of personal freedom, with- 
drawing tendencies, social skills, anti-social tendencies, 
or school relations. Sex differences appeared for feeling 
of belonging and family relations. Boys of all mental 
ability levels appeared to be more affected by unfavorable 
attitudes for these two factors than were the girls. There 
were differences in both sex and grade for nervous symp- 
toms. Fourth grade boys of low ability with*many nervous 
symptoms made their lowest mean score when this 
factor was considered. Fourth grade boys of high ability, 
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relatively free of nervous symptoms, made their highest 
reading scores. Boys and girls at the fourth grade level 
with low ability and free from nervous symptoms made 
higher reading scores than fourth grade boys and girls 
with high ability who had many nervous symptoms. 

Since there were no grade differences in any of the 
other factors, the investigator concluded that the attitudes 
were present prior to the fourth grade and suggested cor- 
rection of unfavorable attitudes during kindergarten and 
first grades as a possible prevention of reading disabilities 
due to the attitudes indicated. 115 pages. $2.00. 


THE SIGNIFICANCE OF SAFETY ATTITUDES IN 
INDUSTRIAL ACCIDENT PREVENTION 


(L. C. Card No. Mic 58-650) 


Earle S. Hannaford, Ph.D. 
New York University, 1957 


The purpose of this research is to investigate the 
readily assumed relationship between safety attitude of 
industrial workers and supervisors and actual accident 
experience of workers on the job. There has been a paucity 
of studies concerned with the validation of such relation- 
ships. 

An ever increasing number of industrial organizations 
include accident prevention attitude as observed on the job 
and actual accident experience as factors in the appraisal 
of employee and management proficiency. The full and 
confident use of measures for the formation and revision 
of industrial safety attitudes has awaited the proper valida- 
tion of the significance of such attitudes as they relate to 
the worker’s actual accident experience. 

The industrial safety attitude scales for workers and 
those for supervisors as developed for use in the study 
will also be of value in detecting individuals and groups 
requiring safety education and training to offset potential 
accidents. 

_ Previous industrial safety research has dealt primarily 
with the relationship between environmental and personal 
factors other than that of industrial safety attitudes and 
actual accident experience of workers. Most previous 
research has concerned accident prone individuals or 
groups and accident repeaters in spite of the well validated 
evidence that the majority of industrial injuries occur to 
workers with no previous accident history who are in the 
normal 60 per cent of the worker population. 

There were two stages in the study. The first concerned 
the development and validation of industrial safety attitude 
rating scales for male workers and for male supervisors. 

The second stage was the determination of the signifi- 
cance of industrial safety attitudes of male workers and of 
male supervisors as these attitudes relate to the actual 
accident experience of the workers themselves. The 
scales were developed according to the procedures used 
by L. L. Thurstone and E. J. Chave as described in “The 
Measurement of Attitude,” (University of Chicago Press) 
1929. Both scales are one-page, twenty-item attitude rating 
instruments. This provided conformance with the Thurstone 
Attitude Toward the Law scale which was used as a control 
and to determine any possible relationship between indus- 
trial safety attitudes and the testee’s attitude toward 





authority. Four hundred and fifty selected industrial | 
organizations representative of a cross-section of all 
industry participated in stage one and sixty in stage two. 

Companies with good, fair and poor safety records 
over a five-year period were included. The industrial 
safety attitude scales were based on voluntarily and anony- 
mously expressed safety attitudes of workers and super- 
visors. Both in the validation of the scales and the final 
study the scales were given to corresponding groups of 
accident-free male employees and employees with one or 
more disabling accidents during the five-year period 
studied (1948-1952) and the results correlated with actual 
accident experience. The safety attitudes of male super- 
visors with accident-free employees and corresponding 
supervisors whose employees had disabling accidents 
were correlated with the employees accident experience 
accidents were correlated with the employees’ accident 
experience during the five-year study period. 

The bi-serial correlation coefficient (ypjg) was used 
and the .99 and .95 confidence intervals were determined 
for the true ypig with the significance of the difference 
in means determined at .01 and .05 levels and all met 
statistical requirements. The reliability by test and re- 
test was .88 and .86 for the scales and equivalance of the 
two forms was .86 and .88. 

There was a positive correlation of .32 between male 
employee industrial safety attitude and the accident experi- 
ence of employees with one or more disabling injuries 
during the five year period studied. The correlation was 
.43 for male employees with two or more disabling injuries. 

The correlation between the safety attitude of male 
supervisors and the accident experience of male employees 
supervised was. .18 where the employees supervised had 
less than .1 disabling injuries per employee during the 
five-year study period. Where the employees supervised 
had .1 or more disabling injuries the correlation was .21. 

The differences in means for the accident free male 
employees and those with 1 or more and also those with 2 
or more disabling injuries were significant and real at the 
.01 and .05 levels of significance. This was also true of 
the differences in means for the male supervisors whose 
male employees were accident free and those with less 
than .1 disabling injuries per employee, and also those 
with .1 or more disabling injuries per employee. 

Thus the relationship between male employee industrial 
safety attitudes and actual accident experience during the 
five-year period studied is significant. Also there is a 
positive and significant relationship between the industrial 
safety attitudes of male supervisors and the accident expe- 
rience of the male workers supervised during the five-year 
period. 

The degree of relationship between the attitude toward 
authority (the law) of male employees and supervisors and 
actual accident experience of employees was not such as 
to have appreciably affected the relationship between in- 
dustrial safety attitudes of employees or supervisors and 
the accident experience of the employees. 

It is reasonable that the relationships between male 
employee and male supervisory safety attitudes and the 
actual accident experience of the employees are valid for 
all periods other than the five years covered by the study. 

The industrial safety attitude scales for male employees 
(Forms A and B) and the industrial safety attitude scales 
for male supervisors (Forms A and B) are suitable for 
practical use as instruments of appraisal for individuals 
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and groups. They will serve to indicate the need for safety 
education and training to offset potential accidents. 
150 pages. $2.00. 


PERSONALITY CHANGES CONCOMITANT WITH 
COLLEGE READING IMPROVEMENT 


(L. C. Card No. Mic 58-1454) 


Alton Lamon Raygor, Ph.D. 
University of Michigan, 1957 


The purpose of this investigation was to examine per- 
sonality changes which take place concomitant with changes 
in skills, judgment, and self-knowledge in a university 
reading and study skills clinic. Personality inventories, 
questionnaires, and measures of reading ability, adminis- 
tered before and after a seven-week course in college 
reading improvement, were examined to determine whether 
or not certain aspects of the learning experience are re- 
lated to measured personality change. 

This was an exploratory study to determine whether 
personality changes which occur during reading improve- 
ment have any discernable pattern. It was an attempt to 
understand the nature of personality changes and to dis- 
cover whether there is any relation between the students’ 
progress and the measured personality changes. 

Data were collected on eighty-eight subjects who com- 
pleted the reading course (50 male and 36 female). The 
subjects received a voluntary seven-week, fourteen-hour 
course in improvement of reading, vocabulary, study skills, 
concentration, note-taking, and examination skills. The 
class groups were small (12 to 15 students each) and there 
was ample opportunity for independent practice and for 
direction by the teacher. 

Pre-course and post-course testing made possible an 
evaluation of gains in reading ability over the course period 
and tests of the following hypotheses: 


1. Measurable personality changes take place during 
a reading improvement course. 

2. Personality changes are related to the importance 
of reading to the student, initial reading ability, 
and increase in reading efficiency. 


These hypotheses were tested by using data from the 
total sample and from subjects classified into four per- 
sonality-type sub-groups on the basis of the SA-S: Senior 
Scales, a personality questionnaire purporting to measure 
emotional stability and permeability. 

While there is great variability in the results obtained, 
particularly when the subjects are divided into the per- 
sonality-type sub-groups on the basis of their permeability 
scores, the hypotheses were generally supported by the 
data. 

The following conclusions seem justified within the 
limits of the study: marked increases in measured reading 
ability take place over the course period; the general trend 
of personality change is in the direction of decreased anx- 
iety and increased emotional stability and self-confidence; 
and personality change is related to the perceived impor- 
tance of reading as a facto- in college success and to gains 
in reading skill. Such conclusions appear to be specific 
to personality-type sub-groups rather than to the total 
study population. 








On the other hand, initial reading ability appears to be 
unrelated to personality change, and self-estimate of 
reading skill changes over the course period from an 
erroneous pessimism to an erroneous optimism. 

The results of this study suggest that providing help 
with reading difficulties is a therapeutic process, at least 
with some students, and that the reading clinic setting is 
particularly salutary for this process, since it provides 
opportunity for objective evidence of change in the direction 
of increased ability to deal with a problem identified by the 
client as one which gives his concern. 114 pages. $2.00. 


PERSONALITY PATTERNS IN THREE 
VOCATIONAL GROUPS 


(L. C. Card No. Mic 58-1668) 


Marvin Siegelman, Ph.D. 
The University of Texas, 1958 
Supervisor: Dr. Robert F, Peck 

The immediate purpose of the present research was to 
determine whether or not three occupational groups mani- 
fested distinguishable basic need patterns. Distinctive 
personality patterns were predicted for three vocational 
groups in the light of certain theoretical formulations. The 
assumption was made that a major contributing factor in 
vocational choice is the belief (conscious or unconscious) 
that the job-role requirements of a selected vocation would 
satisfy dominant needs. A person may prefer one job rather 
than another because the type of work is more rewarding 
to his idiosyncratic need system. Since different vocations 
have different job-role requirements, the members of con- 
trasting vocations may be expected to exhibit distinguishable 
need clusters. 

The sample populations assessed included sixteen 
chemists, sixteen ministers, and sixteen military officers. 
These occupations were chosen because they appeared to 
have distinctively different job-role requirements and the 
members in each field thus were expected to display con- 
trasting need patterns. 

A description of job-role requirements for each occu- 
pation was prepared. An analysis of the type of work 
carried out in each area led to the prediction of personality 
qualities that appeared to be consonant with the job duties. 
Personality models for each sample were thus set up as 
hypotheses to be tested. 

Four assessment devices were employed to determine 
the presence or absence of personality characteristics 
postulated for each occupational group. The instruments 
also facilitated the search for other qualities, not specifi- 
cally predicted, which may have differentiated the three 
samples. The subjects were asked to respond to an Activi- 
ties Index, Sentence Completion, Personal Interview, and 
Biographical Data Form. 

The data tended to confirm or support many of the 
hypothesized personality dimensions and indicated addi- 
tional distinguishable patterns that were not foreseen. 
Modal or “typical” personality patterns were constructed 
from the results of all four instruments. Some of the 
findings were the following: 

The chemist reflected the desire to avoid close inter- 
personal relatedness. He exhibited an intense predilection 
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for autonomy. Through personal exploration and discovery, 
he strove to understand and order his physical environ- 
ment. By means of intellectual mastery, the chemist 
wanted to control his feelings and impulses. He noted his 
preference for abstract conceptualizing, curiosity, and 
imagination. | 

A principal reaction of the minister was his sincere 
desire to help and support others. He attempted to influ- 
ence others to accept and adopt his own value system. 

Skill in dealing with people was most important and he 
relied heavily on their recognition and support. Concern 
about personal ability was high, and self-deprecatory 
remarks were frequently noted. The minister favored 
spontaneous, more impulsive behavior. 

The military officer was solicitous about the welfare of 
others and emphasized the need for reciprocal fairness and 
loyalty in dealing with men. He accepted the position of 
authority, which he believed should be executed in a firm, 
disciplined manner. His comments indicated a notable 
tolerance of criticism, control, and frustration. Variety 
in experience was important. Practical action was a salient 
objective. He also sought security for family and self. 

The choice of an occupation is a major decision in the 
lives of many people. The soundness of this selection 
frequently is reflected in vocational adjustment and com- 
petency. The kind of information gathered in the present 
research might help an individual choose a field of en- 
deavor more complementary to his personality. This result 
could increase his work enjoyment and facilitate greater 
use of his potentialities. The outcome of the present study 
indicates a strong probability that such matching of occu- 
pation with personal need pattern is a major factor in 
vocational choice. 199 pages. $2.60. 


FORMATIVE INFLUENCES IN THE 
PSYCHO-EDUCATIONAL BACKGROUNDS OF 
SUPERIOR GRADUATE STUDENTS 


(L. C. Card No. Mic 58-2108) 


John Joseph Small, Ph.D. 
The Ohio State University, 1957 


There is in America today an intense concern about the 
problems of adequately using the nation’s resources of 
human intelligence. Much research has been devoted to 
assessing mental abilities, and various educational proce- 
dures have been suggested for superior students. A mini- 
mal level of mental ability is obviously essential to supe- 
rior achievement, but research has also shown that the 
innate structure can be developed in multiple directions 
and to varying degrees, and by methods susceptible to 
social control. 

Through an appraisal of the backgrounds of some in- 
tellectually superior people, this study attempted to show 
how high achievement invarious fields could be better en- 
couraged and developed. Three major questions were posed: 

1. What kinds of psycho-educational backgrounds do 
these people have? 

2. How have they been motivated to achieve at a high 
level and what are their present motivations? 


3. What implications may be derived from such a study 
for the better education and guidance of other potentially 
superior achievers? | 

On the assumption that admission to candidacy for the 
degree Doctor of Philosophy was a satisfactory criterion 
of superiority, individual interviews were conducted with 
thirty-six students who had met this requirement in 
twenty-seven different specializations recognized by the 
Graduate School of the Ohio State University. For each 
student the following data were obtained and analyzed: a 
biography, which was written by the investigator after one 
interview and checked at a second meeting, and which 
surveyed family environment and educational, work, and 
service experiences, as these had influenced interest and 
achievement; responses to two psychological question- 
naires, the Gordon Personal Profile and the Gordon Per- 
sonal Inventory; and other notes and impressions of the 














investigator. 
The major findings were as follows: 

1. Parental encouragement and assistance at an early 
age often contributed markedly to intense interests and 
superior achievement, and close personal relationships 
with teachers frequently had a similar effect. 

2. Many students underestimated their abilities and 
failed to plan their careers adequately until late in their 
education. Several gained their most meaningful self- 
insights in non-educational settings. 

3. Strong motivation, intense interest, and superior 
achievement appeared to be related to two factors: close 
identification with another person, usually a teacher, and 
the provision of opportunity, assistance, and encourage- 
ment in doing research rather than in merely acquiring 
knowledge. Those with strong interests and satisfactions 
in research, most of whom were scientists, were relatively 
unconcerned about increasing their social status by taking 


' an advanced degree. 


4. The students seemed to be well adjusted, but, com- 
pared with certain undergraduate groups, they were so- 
cially withdrawn. 

5. Two specific findings corroborated other research. 
First, the mean and median ages of these doctoral stu- 
dents were 30.83 years and 29.5 years, respectively; and 
second, as superior persons they tended, to a statistically 
significant extent, to be either first-born or only children. 

As a result of the study, six proposals were made: 

1. Capitalizing on close teacher-student relationships 
by judicious use of the identification mechanism would 
assist motivation and achievement. 

2. Greater emphasis on research, as distinct from the 
accretion of knowledge, would lead to increased self- 
involvement and greater creativity in learning. 

3. Self-knowledge, especially in regurd to abilities, 
interests, and career planning, should be promoted by 
both guidance specialists and teachers. 

4. Early specialization and entry into adult careers 
should be facilitated and more widely accepted as a crite- 
rion of maturity in youth. 

5. Educational programs incorporating various methods 
of acceleration should be implemented for students who 
have demonstrated the competence and maturity to profit 
from them. 

6. Parents could promote their children’s interest and 
achievement in intellectual pursuits by encouraging 
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curiosity and fostering experimentation; good teachers 
could help parents to do this. 253 pages. $3.30. 


SELF REPRESENTATIONS OF AMERICAN 
: AND KOREAN YOUTH 


(L. C. Card No. Mic 58-1670) 


Melton Vern Smith, Ph.D. 
The University of Texas, 1958 
Supervisor: Dr. Carson McGuire 

In this life-setting study the self representations of 
selected populations of American and Korean youth were 
obtained and compared in accord with the principles of 
cross-national research. The purpose of the investigation 
was to test the proposition that certain “experience” vari- 
ables provide significant components of variation in the 
relative emphases placed by youth upon three self mecha- 
nisms (ego, superego, and ego-ideal) and five behavioral 
contexts (somatoself, psychoself, age-mates, family, and 
school). Sample populations differing in cultural, age-grade, 
sex role, and social status composition were expected to 
reflect variations in set arising out of past experience 
(value orientations). Further, the age-grade, sex role, 
and social status “experience” variables were expected to 
modify cultural influences. 

The fundamental design of the present study was evolved 
in Austin, Texas, and then was followed as closely as pos- 
sible in Taegu, Korea, and Dayton, Ohio. The data-gather- 
ing operations in the two cities required direct contact with 
the national populations studied and succeeded each other 
at different points of time. The 156 subjects in each cul- 
tural group were drawn to reflect middle and lower class 
family backgrounds as determined by a status index (ISS). 
Equal representation in the population design was given 
to boys and girls from grades six, nine, and twelve. 

A 90-item Q-sample was constructed with 30 self- 
reference statements reflecting each of the self mecha- 
nisms; namely, “I am,” “I ought to be,” and “I want to be.” 
Each self mechanism had six Q-items bearing upon each 
of the five contexts. In their classrooms, subjects repre- 
sented themselves in their own language by placing state- 
ments in a quasi-normal distribution so that Q-values 
(0 to 8) could be assigned to their discriminations. 

Variance analysis permitted isolation of common em- 
phases upon self mechanisms and behavior contexts. Amer- 
ican subjects indicated greater preference for ego repre- 
sentations; Koreans emphasized to a greater degree those 
pertaining to the superego. Korean youth focused more 
than the American upon somatoself and psychoself. In 
contrast, the preference of Americans for family and age- 
mate representations exceeded that of the Koreans. Con- 
cern about psychoself and age-mates increased with age 
in both cultures, whereas concern about school decreased. 
There was a tendency for emphasis upon the somatoself 
to increase between the pre- and early adolescent ages, 
while emphasis upon the family tended to lessen in the 
same period and then increase again in late adolescence. 
Girls of both nations expressed more concern about the 
psychoself and somatoself contexts than did boys. The 
boys, in turn, placed comparatively more emphasis upon 
the family and age-mate contexts. 





Middle class American and Korean subjects indicated 
greater preference for ego representations than did the 
lower class youth in the two cultures. The latter tended 
to stress the ego-idéal more than the former. Middle 
status respondents placed greater emphasis upon school 
than did lower status, although the discrepancy between 
status levels was much greater withinthe American sample. 
The lower class subjects of both cultures had higher mean 
Q-values for the age-mate and somatoself representations 
than did the middle class, but Americans, in general, were 
more concerned than Koreans. ) 

The analysis tends to bear out the original proposition. 
American and Korean youth not only differed significantly 
in self representations but also shared some common 
patterns according to age-grade, sex role, and family 
background. The latter “experience” variables modified 
cultural influences. Since the value orientations of a 
peoples tend to reflect their culture, the findings appear 
to support the arguments of those contending that Ameri- 
can educational consultants going to Korea and similar 
countries should not attempt to transplant in unmodified 
form the educational practices predominating in the United 
States. A further inference is that modifications of cul- 
tural influences by experiences in the sex role, family 
background, and age-grade subcultures should be con- 
sidered when plans and recommendations are involved 
which pertain to the methods of instruction or to the or- 
ganization and administration of foreign schools. 

154 pages. $2.05. 


AN EVALUATION OF A HUMAN 
RELATIONS TRAINING PROGRAM 


(Publication No. 24,406) 


Paul Gilbert Sorensen, Ph.D. 
Purdue University, 1957 


Major Professor: H. H. Remmers 


Considerable need is expressed by industry, and by 
psychologists concerned with industrial problems, fora 
scientific appraisal of the effectiveness of training pro- 
grams in human relations. The primary purpose of this 
study. is to evaluate such a training program in terms of 
stated and implied objectives. The training program in 
question is conducted by a consulting firm for upper and 
middle management personnel, and is rather unique in that 
many of the problems surrounding a scientific evaluation 
of human relations training programs in general are 
evident in this particular program. Thus, an ancillary 
purpose is to develop methods and procedures which will 
have relatively broad application in this area of train- 
ing. 

A control group design was used involving experimental 
subjects drawn from three consecutive two week training 
sessions and matched control subjects employed in the 
same companies from which the experimental subjects 
originated. In addition, approximately 10 other employees 
in each of these companies participated in the study. The 
instruments and procedures developed or adapted to deter- 
mine the effectiveness of training are presented below in 
relation to stated or implied objectives of training. 
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1. Form M of How Supervise was administered before 
and after training to determine whether training leads . 
to the acquisition of additional knowledge of principles 
and practices of good human relations. 3 





. An 80 item Attitude Questionnaire was developed to 
determine the extent to which training contributes to 
the ability of trainees to predict the attitudes of close 
associates. Predictions were obtained before and two 
months after training and analyzed to determine 
whether training leads to greater awareness and under- 
standing of the attitudes and behavior of others. 





. Subordinate ratings were obtained on a 10 scale rating 
form, before and two months after training, to deter- 
mine whether training leads to behavioral changes in 
the work environment. 


. Self ratings were compared, before and two months 
after training, to determine whether training contrib- 
utes to an increased awareness of the trainee’s own 
attitudes and behavior. 


For comparison purposes, a global rating of the effec- 
tiveness of training was obtained from 42 trainees. 

A variety of uncontrolled factors reduced the original 
sample of 28 matched pairs to one of 17 to 21, depending 
upon the objectives being considered. Experimental sub- 


jects were shown to match control subjects on six variables. 


The internal consistency reliability of the Attitude Ques- 
tionnaire was estimated to be .66. Estimates of internal 
consistency reliabilities of .90 or higher were obtained 
for the other instruments. Mean differences betweenscores 
obtained before and after, or at a follow-up date, for the 
experimental group were compared with mean differences 
between corresponding data for the control group. An 
analysis of the results seemed to indicate that none of the 
stated or implied objectives of training was achieved. 
Trainees considered the training program to be highly 
effective. 103 pages. $2.00. Mic 58-4980 








PREDICTION AND ANALYSIS OF ATTRITION IN 
CLASSES OF A UNIVERSITY READING SERVICE 


(L. C. Card No. Mic 58-1486) 


Roger Leroy Wood, Ph.D. 
University of Michigan, 1957 

Each year, during a two year period, an average of 22 
percent of the students enrolled in classes at the Univer- 
sity of Michigan Reading Improvement Service did not 
complete the course. This study reports an attempt to 
predict the occurrence of and to identify variables asso- 
ciated with such attrition due to dropouts in classes of a 
non-credit, service type reading program. 

A poll of sixty-three representative college reading 
clinics showed that the Michigan dropout rate is comparable 
to that of respondents using a similar administrative plan. 
Fewer dropouts characterized those reading programs 
offering credit, but special fees had little effect. Greatest 
concern over attrition occurred where incidence was great- 
est. 

Part I of the study tested the hypothesis that attrition 
can be predicted from personality and motivational 





characteristics of students and from their reading class 
placement. Subjects were the 701 students-enrolled for 

the year 1955-56 in four series of classes, each series 
meeting for six or seven weeks. They filled out the Sixteen 
Personality Factor Questionnaire and the SA-S Senior 
Scales at registration. Motivational measures included 
referral to the Reading Service by advisers, previous 
academic achievement, the student’s statement of his read- 
ing problem, placement in classes meeting at undesirable 
hours (8 A.M. and 5 P.M.), and placement in classes taught 
by inexperienced instructors. 

At year’s end, 50 percent samples of all dropouts and 
remainers did not differ on the measured characteristics, 
nor did they differ with respect to experience of their 
instructors. Only class time differentiated the groups. 
Class time can be adjusted administratively to eliminate 
undesirable hours. It was concluded that dropouts cannot 
be predicted from the pre-course measures used. 

After further study of the total population (N = 701), a 
significant, but not substantial, negative association was 
found between referral and dropouts. Students who were 
referred showed the greatest tendency to complete the 
course if they were impermeable or anxious, as inferred 
from SA-S scores. 

Part II of the study concerned identification of instruc- 
tional variables associated with attrition. It was predicted 
that those who had made least progress on practice exer- 
cises and who rated their instructors as least capable will 
drop out. It was predicted, further that student personality 
interaction with classroom variables such as instructors, 
progress and referral will differentiate dropouts from 
remainers. Finally, it was predicted that dropouts will 
occur most frequently among students belonging to friend- 
ship subgroups in reading classes. 

Non-significant differences between dropouts and re- 
mainers were found for progress and student ratings of 
instructors. Significant negative association was found as 

















predicted between subgroup membership and completion 


of the course. No association was found between student 
personality and other classroom variables, instructor 
progress, nor were referral and progress associated differ- 
ently for dropouts and remainers. 

A questionnaire designed to elicit reasons for discon- 
tinuing was sent to all dropouts, and 78 percent replied. 
Reasons given were: pressure of other activities, 42 per- 
cent; dissatisfaction with the course, 27 percent; achieve- 
ment of major goals, 10 percent; and miscellaneous 
reasons, 21 percent. Pressure of other activities char- 
acterized replies of permeable, stable subjects, while 
impermeable, anxious students apparently evaded by failing 
to reply to the questionnaire. 

Although previous analyses indicated progress to be 
unrelated to attrition, measures of progress varied with 
the pattern of replies to the above questionnaire, with the 
least progress occurring among those reporting dissatis- 
faction. 

It was concluded that, although dropouts cannot be pre- 
dicted with the measures employed, the classroom vari- 
ables, referral, subgroup membership, and personality 
interaction with referral are associated with attrition. It 
was suggested that use of a refined measure of progress 
may show that variable to be related to completion of the 
reading course. 121 pages. $2.00. 
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TEACHING THE SQ3R METHOD OF STUDY: AN 
INVESTIGATION OF THE INSTRUCTIONAL APPROACH 


(L. C. Card No. Mic 58-777) 


George Frederick Wooster, Ph.D. 
The Ohio State University, 1953 


The Ohio State University offers a course, “The Psy- 
chology of Effective Study” (Psychology 411), designed to 
help students overcome difficulties or deficiencies in 
studying. One of the basic skills taught in this course in 
the SQ3R method of study. Over a period of time, it seemed 
that the results obtained in this course were not wholly 
adequate in terms of the amount of time and effort expended. 
Students seemed to be learning a skill (or skills) requisite 
to the method, but they did not seem to be learning the 
method as an integrated technique. The objective sought 
apparently was not being obtained. Further information 
was needed to point out why they desired, and expected, 
results were not being obtained. 

Reports of previous investigations did not offer much 
help. These studies had been concerned mainly with an 
attempt to evaluate how-to-study courses in general, not 
with the teaching of a specific, integrated study method. 
One investigation (by DeLong at Wayne University) gave 
consideration to the over all training methods used ina 
course on study skills. It was concluded that the labora- 
tory-type approach offered the best possibilities, and this 
is the general approach used in teaching the effective-study 
course here. The question concerning the teaching of a 
specific study method, however, was not answered. Thus 
the present investigation was instituted. 

This investigation was carried out within the framework 
of the regular classroom situation. The topic of the SQ3R 
study method was introduced early in the quarter by read- 
ing and class discussion. A program of practice sessions 
was set up to be carried on throughout the quarter. During 
each practice session, the students were to do a reading 
“assignment” by using the SQ3R method. A continuous 
record was kept for each student for all sessions, indi- 
cating reading rate in terms of words-per-minute, com- 
prehension test scores, and evaluation ratings given on 
notes taken. These records for twenty-nine students were 
later set up in tabular form and curves fitted to the data. 
Student commentaries were also considered in reviewing 
the results. 

A review of the tabulated data and the commentaries 
has led to these observations: 


1. The reading rate at the end of the period of practice 
sessions was not significantly greater than the rate 
at the beginning. During this period, a definite loss 
in rate was sustained, but the loss was recovered 
by the end of the period. 


. There were no great fluctuations in comprehension 
scores from week to week. The level of comprehen- 
sion, as tested, seems to have remained farily steady. 
In general, a straight line would appear to fit the 
tabulated data almost as well as the fitted curve. 


. The quality of notes, according to the ratings given, 
showed great improvement. The difference from 
beginning to end is highly significant. In general, 
the greatest amount of improvement, and the most 
rapid improvement, occurred in the first half of 
the period. 





4. Most of the group appeared to be doing the survey 
step, although it is questionable that it was being 
used most advantageously. 


. About two-thirds of the group continued to turn the 
headings into questions at least some of the time, 
but one-third of the group was not using the question — 
step even to this extent. Only three of the group 
gave indications that they were trying to formulate 
additional questions as an aid to reading. 


. The students continued to take their notes as they 
read rather than in the desired manner--from 
memory after reading a short section. None of the 
group indicated they were using the desired proce- 
dure consistently; eight students indicated that they 
tried to take notes that way some of the time. 


. By the end of the period of sessions, a few of the 
group seemed to be trying to review at least partly 
by recitation. For the most part, however, it 
appeared that the review step was being done ina 
perfunctory manner, if at all. 


The results were not satisfactory. The students could 
tell what the SQ3R method is; they could write an adequate 
description of all the steps involved. Apparently, they 
learned to take notes of high quality (on the basis of ratings 
given). Yet, none of the students seemed to learn to use 
the SQ3R method as the integrated technique for which it 
was being taught. 

Three factors which it was believed may have contrib- 
uted to the failure to obtain the objective sought were 
considered--the instructor, the type of students, and the | 
teaching program. Indications were that similar results 
occurred with other instructors, and the students appeared 
to have adequate academic ability to learn such a method. 
Further consideration of pertinent factors of the issue of 
the part method (with its modifications) versus the whole 
method of learning, and of the question of readiness for 
learning a skill, led to a conclusion that the general teach- 
ing approach had been a major factor in the situation. 

In general, it appeared that our approach tended to 
present a situation requiring the use of a method of learn- 
ing involving a greater integration of basic techniques 
than the students were capable of accomplishing at the 
time. A situation was presented which further required 
a foreknowledge of certain skills which the students did 
not seem to have. It is suggested that the students were 
using the time allotted to learn a requisite skill rather 
than to learn the total method. It is believed that the stu- 
dents are not at a stage of readiness for learning such an 
integrated technique of study as the SQ3R method as it 
has been taught. 

In view of the foregoing, the approach used in teaching 
of the SQ3R method in this study needs to be changed. The 
total method should be considered briefly with a class, then 
attention should be turned to its component parts. This 
approach would take advantage of the expectancy that the 
students may be better able to learn by means of the part 
method, and it would give the students the opportunity to 
learn first the prerequisite skills which they seem not to 
have. It is postulated, then, that a shorter time spent 
with the full, integrated method would be more valuable 
after working with the prerequisite skills, the component 

arts. 
’ The SQ3R method can be helpful to students and is worth 
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teaching. Likewise, students who take a course in which 
the method is taught are worth helping. If this is true, 
and if a current way of teaching is a major factor in not 
gaining the best results, the instructional approach should 
be changed to meet the situation. 91 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


EDUCATION, TEACHER TRAINING 


A STUDY OF FOREIGN LANGUAGE PROGRAMS 
IN CAMPUS LABORATORY SCHOOLS 


(L. C. Card No. Mic 58-2062) 


Kathleen Ardis Easling, Ph.D. 
The Ohio State University, 1957 


Although the contribution of campus laboratory school 
programs to the field of foreign language education has 
been continuous for more than half a century, no investi- 
gation of existing programs has been made. 

Purpose. In this study of foreign language programs in 
campus laboratory schools at the secondary level, the 
purpose was to investigate such programs with respect to 
the following: (1) number, preparation, experience, and 
professional alertness of teachers; (2) scope of language 
offerings; (3) enrollments; (4) grade levels for beginning 
the languages; (5) availability and extent of use of instruc- 
tional materials; (6) broad language learning experiences 
engaged in by the pupils; (7) current experimentation in 
organization, methods, and materials; (8) integration of 
language study in the school program; and (9) contributions 
to teacher education through the professional laboratory 
experiences afforded to foreign language majors and minors. 

Procedures. An analysis of the varying functions of 
campus laboratory schools and an examination of evolving 
objectives and methods of language teaching and of lan- 
guage teacher education as indicated by the pertinent liter- 
ature were the bases on which criteria for evaluating 
campus laboratory school foreign language programs were 
formulated. A questionnaire, based on the study of the 
literature and on the writer’s experience in laboratory 
school language teaching, was developed, submitted to 
experts for criticism, and refined. The combined data 
from forty-six usable questionnaires and from observation 
interviews of twelve representative programs were used in 
this study. 

Conclusions. The following conclusions may be made 
regarding campus laboratory school language programs at 
the secondary level: (1) Offerings and enrollments in 
campus laboratory school language programs exceed those 
of public high schools of comparable or even greater size. 
(2) In terms of academic preparation, teaching experience, 
fluency in the language, and study or travel abroad, campus 
laboratory school language instructors as a group rank 
high. (3) The usual instructional materials and equipment 
appear in most cases to be adequate but not elaborate. 

(4) Foreign languages, as a special interest area, seem to 
have a recognized place in the campus school program 














and to contribute to the curriculum in its broad sense. 

(5) In many instances, campus school secondary language 
instructors have spent much time and effort during the 
past five years in getting foreign languages introduced into 
the campus elementary school. (6) The program in campus 
laboratory schools vary greatly in the degree of effective- 
ness of language teaching methods and procedures. (7) The 
principal contribution to teacher education is in the field 

of student teaching. (8) Little research is presently being 
done in connection with campus school language programs. 
(9) There are, at the present time, several persons con- 
nected with campus school language departments who are 
making a contribution to the field of language education at 
the national level. 344 pages. $4.40. 


ANALYSIS OF FACTORS RELATING 
TO ADJUSTMENT TO BLINDNESS 


(Publication No. 23,462) 


Edward A. Fitting, Ph.D. 
Michigan State University, 1957 


This study evaluated and analyzed various factors which 
had a relationship to blind individuals’ level of adjustment 
to problems of living in a sighted society. Adjustment as 
defined for the purpose of this investigation was primarily 
concerned with psychological problems. After some pre- 
liminary research, an investigation was undertaken of 
some of the common areas in which problems were fre- 
quently encountered which were defined as follows: 

A. Level of morale; which dealt with the individual’s 
confidence in himself to cope with problems he encountered. 

B. Outlook toward sighted people; which was concerned 
with the extent to which the individual possessed a whole- 
some attitude toward his relationship with sighted people. 

C. Outlook toward problems of blindness; which focused 
on the individual’s concept of himself as a blind person. 

D. Family relationships; which dealt with attitudes 
toward the family and how personality developed in this 
situation. 

E. Attitude toward training; which evaluated the out- 
look on training as a method of solving problems encoun- 
tered. 

F. Occupational outlook; which dealt with attitudes 
toward employers and toward self as an employee. 

A study of services provided in adjustment training 
centers indicated the goal to be primarily that of altering 
behavior patterns of blind people who had not achieved a 
satisfactory level of adjustment. The hypothesis developed 
that controlled educational experiences and environmental 
circumstances specifically designed to meet the problems 
of maladjusted blind individuals could be effective in 
altering the behavior pattern of such individuals. 

The initial step was that of designing a scale which 
purported to measure attitudes of blind people in the six 
areas outlined above. A rating scale was also designed 
to obtain an evaluation from instructors on individual’s 
adjustment to provide an external criterion as a means of 
validating the adjustment scale. A pilot study was carried 
out using these instruments in nine adjustment training 
centers throughout the United States. This resulted in the 
collection of data on 155 trainees undergoing training at 
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the time. The data thus obtained were analyzed to gain 
further insight into adjustment problems of blind people. 

A statistical analysis of the adjustment scale indicated 

a satisfactory level of reliability and validity. An item 
analysis of the scale permitted further insight into the 
strengths and weaknesses of the instrument. A detailed 
analysis was also made of the relationship of adjustment 

to environmental circumstances and sociological conditions. 
This revealed the fact that there was a strong relationship 
between desirable adjustment and favorable training experi- 
ence. The more specifically training was designed to meet 
the individual’s problems, the better was the level of ad- 
justment achieved. 

A follow-up study was carried out with a selected sam- 
ple after a two year interval. This permitted further 
analysis of the instrument which corroborated the previous 
conclusion of satisfactory level of reliability and validity. 
This also provided data on intelligence level of trainees. 
Analysis of these data indicated a positive relationship 
between adjustment and intelligence. The difference in 
adjustment level between races was insignificant in the 
follow-up study. The relationship of adjustment level to 
occupational success was marked among whites but in- 
significant among Negroes. The most interesting informa- 
tion revealed by the follow-up study was the fact that with 
but one exception individuals either maintained or received 
superior adjustment scores compared to those received 
two years earlier while undergoing training. This provided 
encouraging evidence to substantiate the hypothesis that 
controlled educational experiences and environmental 
circumstances specifically designed to assist these people 
were effective as a means of altering the behavior pattern. 

192 pages. $2.50. Mic 58-4981 


A SUGGESTED PLAN FOR IMPROVING TEACHER 
EDUCATION IN THE REPUBLIC OF LEBANON 


(L. C. Card No. Mic 58-2068) 


Hanna Ghalib, Ph.D. 
The Ohio State University, 1957 


The purpose of the study was to design a plan for im- 
proving teacher education in Lebanon. Through a historical 
study of the development of past and present Lebanese 
culture and education, including teacher education, Leba- 
non’s educational needs and problems were defined and 
analyzed. Through philosophical and normative studies, 
the psychological, philosophical, and sociological founda- 
tions of education were determined. From these consider- 
ations twenty-one principles were derived to guide the plan 
for improving teacher education. The implications of 
these principles were justified by a normative study of 
experimental educational programs. 

Ten of the twenty-one principles of education and 
teacher education are as follows: (1) Personality is best 
conceived as a system of energy, with organic and per- 
ceived aspects, with the capacity for psychological proc- 
esses, consisting of feelings, perceptions, and self-evalu- 
ations which the living organism constructs and reconstructs 
as it shares life with the group. (2) Learning is most 
promising when conceived as an internal dynamic process 
through which the organism and the learning situation 





interact as two dynamic wholes, so that old and new experi- 
ences are integrated and reconstructed for utilization in 
new situations. (3) An effective learning experience should 
be purposeful, insightful, integrating, and continuous, and 
should provide for the utilization of problem-solving as a 
technique and for the development of generalizations which 
should be tested in various situations. (4) Effective learn- 
ing should be flexible; it should provide for individual 
differences; it should be intrinsically and positively moti- 
vating; it should be characterized by realistic goals, set 
by the learner and accepted as his own; it should be diver- 
sified in materials, aids, and procedures; and it should 
provide for repetitive practice and spaced recalls when 
these are needed. (5) The most promising philosophical 
approach to educational theory and practice is one that 
places primary emphasis upon the most complete measure 
of freedom to think creatively in an ongoing search for 
wisdom, truth, and happiness for oneself and others. (6) In 
a sound educational program, the individual and society 
should be regarded as two dynamic wholes in constant 
interaction and evolvement. (7) The cultures of past 
generations should be maintained in constant reconstruction 
and integration and utilized to interpret and enrich the 
experiences of present generations. (8) In every educa- 
tional program, the individual and society should be main- 
tained in proper balance, with provision for individual 
growth and social change. (9) The teacher-education pro- 
gram should consist of general, special, and professional 
education, with a proper balance of emphasis, including 

all college-planned experiences on campus and off campus, 
academic and nonacademic, properly integrated. (10) The 
teacher education program, with its emphases and activi- 
ties, should be continuous, flexible, and evolving, with 
well-defined scope and sequence, providing for teacher- 
student planning, cooperative group work, and maximum 
individual effort. 

Utilizing the principles stated as guidelines, the writer 
developed a suggested plan for teacher-education in Leba- 
non. The over-all design is based upon a need-problem 
approach, integrating college, public school, and community 
experiences. Two sequences of off-campus activities and 
research techniques were developed as integral aspects of 
the plan. 

The reorganization features included the steering coun- 
cil, the personnel program, the guidance-counseling office, 
the research-evaluation bureau, the library, and the audio- 
visual materials center. The administrative measures 
give prospective teachers staff status not later than the 
first part of the third year, determine the length of the 
preparation period on the basis of the student’s readiness, 
and continuously involve regular teachers in the plans for 
personal growth and program reorganization. 

Guidelines, procedures, immediate steps, and long- 
range measures were recommended for initiating and 
evaluating the proposed program. 237 pages. $3.10. 
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THE INSTRUCTIONAL MATERIALS 
CENTER IN TEACHER EDUCATION 


(L. C. Card No. Mic 58-2070) 


Hazel Lee Gibbony, Ph.D. 
The Ohio State University, 1957 


The study reviews the philosophical and psychological 
origins and implications of the use of instructional mate- 
rials, and it notes their increasing importance in modern 
education. It also discusses the use of instructional mate- 
rials in the teacher-education program, as exemplified in 
college-teaching techniques, as presented in audio-visual- 
education and other education courses, and as a part of the 
student teaching experience. 

The history and development of the Curriculum Mate- 
rials Center at the Ohio State University are described. 

Its role in the teacher-education program of the University 
is discussed, and its use by faculty, students, and student 
teachers is analyzed. 

A questionnaire study of approximately two hundred 
teacher-education institutions provides information about 
the general organization of their instructional materials 
centers or services, the nature of their student teaching 
programs, the type of instructional materials services 
which they provide for their student teachers, the percent- 
ages of student teachers using the service, and aspects of 
the service believed by the respondent institutions either 
to be especially satisfactory or to need improvement. 

Another questionnaire study of ninety-five 1954-55 
graduates of the Ohio State University who were nearing 
the end of their first year of elementary-school teaching 
deals primarily with the type of instructional materials 
which these teachers used during the past year, the sources 
from which they obtained them, and the organization of 
audio-visual services within their schools. These teachers 
were also asked to indicate ways in which their pre-service 
experiences with the Curriculum Materials Center at the 
Ohio State University had been of assistance to them and 
to offer suggestions for the improvement of the Center. 
The questionnaire was supplemented by classroom obser- 
vation of twenty-eight of these teachers and interviews 
with the administrators of the observed group. 

The following general conclusions were reached: Re- 
search and practice have shown that the use of a variety of 
instructional materials to help build an experiential back-_ 
ground for learning is an effective teaching technique, and 
that these materials are widely used in today’s schools. 
The individual teacher is the person who must use these 
materials, sometimes providing them from her own collec- 
tion. She is also expected to be familiar with various types 
of modern audio-visual equipment. There is evidence, how- 
ever, that many classroom teachers lack both interest and 
skill in using a variety of instructional materials. In- 
service education programs are not providing the teaching 
competencies desired. Furthermore, both school adminis- 
trators and the teachers themselves indicate that beginning 
teachers should possess competence in the use of instruc- 
tional materials obtained during pre-service education. 
The teacher-education program thus has a real responsi- 
bility for developing in students an awareness of the edu- 
cational effectiveness of these modern instructional mate- 
rials and for giving them sufficient pre-service experience 
with them to ensure interest and competence in their use. 

It is therefore recommended that the entire teacher- 
education program present a continuous demonstration of 





the effective use of instructional materials, both in subject- 
matter and in professional-education courses. It should 
avail itself of the effective teaching techniques of the 
mass media of communication and should sensitize students 
to the problem of evaluating and utilizing educational expe- 
riences obtained through these media. It should encourage 
and facilitate student use of instructional materials during 
the entire pre-service program, especially in connection 
with student teaching. 

Since the audio-visual or instructional-materials center 
can bring together the materials and equipment needed for 
the program described, provide facilities and services, 
and furnish professional assistance and consultation to 
faculty and students, it should be considered an indispen- 
sable part of any effective program of teacher education. 

278 pages. $3.60. 


THE VALUE OF A CAMP LEADERSHIP EXPERIENCE 
FOR TEACHERS AND GUIDANCE PERSONNEL, 
WITH RECOMMENDATIONS FOR USE IN 
GRADUATE TRAINING PROGRAMS 


(Publication No. 22,648) 


Lawrence Buell Kenyon, Ed.D. 
University of Colorado, 1957 


Supervisor: Associate Professor Clarence W, Failor 


This study has been undertaken to determine the values 
that experience as a leader in a summer camp might con- 
tribute to persons preparing for guidance services or 
teaching. As a result of the study, recommendations for 
a program incorporating these values into the professional 
training of teachers and guidance personnel have been made. 

The method of gathering data was by means of a survey 
of the literature, personal contacts with educators having 
camp experience, and a questionnaire sent to guidance 
personnel, teachers, and administrators, all of whom were 
experienced in organized camping. 

The findings based on the opinions secured in this study 
support the following conclusions: | 
1. There is a need for practical experience in work- 
ing with people on the part of those going into educational 

service. 

2. A camp leadership experience does provide valuable 
training in human relations. 

3. A camp leadership experience provides an oppor- 
tunity to gain better insight into concepts useful in working 
with and understanding children. 

4. A camp leadership experience provides opportunity 
to gain a better understanding of group processes and 
techniques, and of the importance of group relationships. 

0. A camp leadership experience provides an oppor- 
tunity to observe and better understand a wide variety of 
behavior, both positive and negative. 

6. A camp leadership experience provides an oppor- 
tunity to become familiar with important techniques used 
in individual appraisal. 

7. Camps and teacher training institutions can coop- 
erate in providing opportunities for such experiences, 
according to opinions of camp directors contacted. 

It is recommended that schools of education encourage 
greater participation in camping as a preparation for 
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educational service by improved placement service, by 
offering credit for camp work, and by planning organized 
programs of camp training under supervision. Three 
methods of organization are suggested: 

1. All trainees in one camp, under direct supervision 
of a college staff member, serving as resident member of 
camp staff. 

2. Trainees placed in camps within a limited area, 
allowing all to meet together weekly for seminars, and 
allowing some supervision by college staff. 

3. Placement in widely scattered camps, with no direct 
supervision by college staff. 

The second method is considered the most suitable for 
the majority of situations. Students enrolled in sucha 
program would get graduate credit. They would engage in 
the regular duties of the camp staff, and in addition would 
undertake special projects and readings designed to in- 
crease their understanding of children and their knowledge 
of the techniques involved in working with them. 

A secondary purpose of the study was to ascertain ifa 
camping experience could be used as a means of aiding in 
the selection of persons possessing the personal qualifi- 
cations necessary for success in teaching or in guidance 
services. Replies from forty selected camp directors 
indicated that they felt that members of their camp staffs 
could be rated with considerable accuracy on a list of 
selected traits after one summer’s observation. This 
finding suggests that a camp leadership experience would 
not only be a valuable training experience, but would also 
be helpful as an aid in selecting personnel for further 
training in teaching and guidance, those possessing at least 
some of the personal qualities necessary for success in 
these areas. 250 pages. $3.25. Mic 58-4982 


AN EVALUATION OF THE PRE-SERVICE 
PROFESSIONAL CURRICULUM IN AGRICULTURAL 
EDUCATION AT TUSKEGEE INSTITUTE 


(L. C. Card No. Mic 58-2086) 


Finley Taylor McQueen, Ph.D. 
The Ohio State University, 1957 


The primary purposes of this study were (1) to deter- 
mine the factors involved in appraising teacher compe- 
tency and in evaluating the professional curriculum as to 
the degree of its helpfulness in preparing teachers of 
vocational agriculture and (2) to discover the strengths 
and weaknesses of the professional curriculum and deter- 
mine what changes were needed in course content, reor- 
ganization of student teaching, guidance activities, and 
related aspects. 

Primary data were secured from 44 teachers of voca- 
tional agriculture who had graduated under the program 
during the years 1946-55, inclusive, and who were teach- 
ing at the time of the study, and from 42 local school 
administrators who were supervising and administering 


the programs in which the teachers worked. The population 


was distributed among local high schools located in Ala- 
bama, Florida, Georgia, Louisiana, Mississippi, and 
Virginia. 

The procedures used in the study were (1) critical 
examining and reviewing related studies pertaining to 





curriculum evaluation and techniques, (2) selecting a jury 
of experts and assisting them in identifying factors of 
competency for preparing teachers of vocational agricul- 
ture, (3) preparing the instruments used by teachers of 
vocational agriculture in appraising courses and by ad- 
ministrators in appraising teacher preparation and compe- 
tency, and (4) utilizing the questionnaire and personal © 
interview in securing the data. 

Teachers were asked to rate the value of professional 
courses and competency items in preparing them for the 
profession of teaching on a five-point rating scale as 
follows: 5 = superior, 4 = good, 3 = average, 2 = fair, 

1 = poor, and N = did not remember. In guidance, counsel- 
ing and job placement, and student teaching, teachers 

utilized the following scale: 1 = most adequate, 2 = some- 
what adequate, 3 = inadequate, and 4 = did not remember. 

Administrators were asked to appraise their teachers 
in preparation and competency items in 11 general areas 
of the vocational agriculture program on the following 
scale: 5 = superior, 4= good, 3 = average, 2 = fair, 1 = 
poor, and N = no evidence on which to base a valid ap- 
praisal. 

Teachers and administrators were asked to indicate 
strengths and weaknesses in the program for preparing 
teachers of vocational agriculture and to suggest how and 
where improvements might be made. 

The teachers of vocational agriculture rated the pro- 
fessional courses as follows: Introduction to Vocational 
and Secondary Education (4.31), New Farmers of America 
activities (4.23), Special Problems of the Teacher of Voca- 
tional Agriculture (4.22), Special Methods and Directed 
Teaching (4.15), and Principles and Methods of Teaching 
Vocational Agriculture (3.90). These ratings indicated 
that teachers considered courses to be “above average” 
to “good” or higher. When guidance, counseling, and job 
placement services were appraised, teachers rated the 
area (1.36), and student teaching was rated (1.47), or 
“adequate” or higher. 

Administrators rated teachers in preparation and 
competency in the eleven general areas of the vocational 
agriculture program as follows: (1) professional improve- 
ment (4.12), (2) classroom and shop teaching (3.90), 

(3) school and community relations (3.87), (4) supervised 
farming program (3.85), (5) New Farmers of America 
activities (3.83), (6) general school program (3.82), 

(7) guidance and counseling (3.68), (8) long-time and annual 
program planning (3.65), (9) physical facilities (3.63), 

(10) young farmer program (3.39), and (11) adult farmer 
program (3.24). These ratings indicate that administrators 
considered teachers to be above “average” or better in all 
areas except two, young farmer program and adult farmer 
program. 

Teachers recommended that the total number of semes- 
ter hours in the present curriculum remain about the 
same, with slight modifications in the number of hours to 
be devoted to technical agriculture and general education. 

327 pages. $4.20. 
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TEACHER EDUCATION IN RELATION TO RECENTLY 
REVISED CERTIFICATION POLICIES AND 
PRACTICES IN TENNESSEE: A STUDY OF TEACHER 
CERTIFICATION IN TENNESSEE AND ITS 
DIRECT BEARING ON TEACHER EDUCATION 
INSTITUTIONS IN THE STATE 


(Publication No. 22,732) 


Mary Clay Pinkston, Ed.D. 
New York University, 1957 


Purpose 





The purpose of this study was to determine the effect 
of recently revised certification policies and practices on 
teacher education institutions in the state of Tennessee. 


Procedures 





Investigation procedures included obtaining official 
endorsement from the Tennessee State Department of 
Education, reviewing related literature to establish vali- 
dated criteria for analyzing and interpreting policies and 
progress in Tennessee, tracing historical developments 
in certification in Tennessee, studying teacher education 
programs at the 34 teacher training institutions in Tennes- 
see, and conducting personal interviews at the institutions. 


Treatment of Data 





Data compiled from related literature, teacher educa- 
tion programs, and interview-questionnaires from the 
teacher education institutions were analyzed and inter- 
preted in terms of higher standards in teacher education 
and procedures and revisions set by the Tennessee State 
Board of Education. Data were presented in seven chap- 
ters: Introduction, Recent Trends in Teacher Certification 
and Education, The Development of Teacher Certification 
Programs in Tennessee, Interpretation and Analysis of 
Present Certification Policies and Practices in Tennessee, 
Status of Teacher Preparation Institutions in Tennessee, 
Effect of Present Certification Policies and Practices on 
Teacher Preparation Institutions in Tennessee, and the 
Summary, Conclusions, and Recommendations. 


Conclusions 





1. A study of current issues in teacher education and 
certification revealed that the National Commission on 
Teacher Education and Professional Standards of the N.E.A. 
has furnished leadership in the professional standards 


movement throughout the United States, and has precipitated | 


concern for the following major issues: teacher supply 
and demand; the professionalization of teaching; reciprocity 
in certification; curriculum prescriptions for teacher 
preparation; and criteria for evaluating certification pro- 
grams. 

2. Some degree of progress was made in the raising of 
standards and certification regulations for public school 
teachers from 1850 to 1950, but the most significant and 
revolutionary stage of progress was the recent movement 
from 1951-1955 which was instigated by the Tennessee 
State Board of Education and its Advisory Council. 

3. Recently revised certification regulations in Tennes- 
see conformed to accepted criteria and national practices 





and principles with regard to raising the level of teacher 
education and certification in the state. 

4. All of the teacher preparation institutions: in Tennes- 
see were affected by the recent professional standards 
movement in the state, and all but a small minority of the 
institutions revised and improved their programs of 
teacher preparation according to specifications. 

). In the main, from a self-evaluative point of view, 
with regard to the total professional standards movement 
in the state, most all of the representatives of the thirty- 
four teacher preparation institutions in the state felt that 
the movement had been beneficial, wholesome, stimulating, 
challenging, and contingent to improved teacher education 
programs, improved teaching in the colleges, and con- 
sequently improved public school teachers for the state. 


Implications 





An effective program of recruitment to increase the 
supply of qualified teachers should be implemented through 
scholarship programs and the advertisement of higher 
standards and continuous improvement of teacher prepara- 
tion programs for the professionalization of teaching. 


Recommendations 





Effective implementation of the programs in teacher 
education institutions in the state of Tennessee may be 
established through the following recommendations: 

1. A definite program of visitation and follow-up of 
teacher preparation programs and institutions conducted 
by the State Board of Education. 

2. The establishment of active standing committees 
on teacher education and certification by each of the teacher 
education institutions. 

3. Additional research study involving teacher training 
in Tennessee, including the areas of general education, 
professional education, and effective guidance procedures 
for teacher education through financial sponsorship by the 
Tennessee State Board of Education. 

363 pages. $4.65. Mic 58-4983 


THE ROLE OF COMMUNITY LABORATORY 
EXPERIENCES IN THE PREPARATION OF TEACHERS 
FOR THE ELEMENTARY AND SECONDARY SCHOOLS 


(L. C. Card No. Mic 58-1995) 


Ruth E. Rounds, Ed.D. 
New York University, 1958 


Chairman: Professor Alonzo F. Myers 


The role played by social agencies in the preparation 
of teachers has received very little consideration in the 
eastern part of the United States. The contribution which 
community agencies may make in the area of teacher edu- 
cation has limitless possibilities. 

The purpose of this investigation has been to study the 
role of community laboratory experiences in the prepara- 
tion of teachers for the elementary and secondary schools. 
The study has been limited to Teachers Colleges and 
Schools of Education within the Eastern States Association 
of Professional Schools for Teachers; further, it has been 
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limited to a consideration of programs at the undergraduate 
or pre-service level prior to student teaching. 

Selection of programs for intensive study was based 
upon the following criteria: 


(1) The program is a part of the general education pro- 
gram or a part of the first two years of college 
work. 

(2) The program is a required part of the curriculum. 

(3) The program is consistent with the criteria of 
Standard VI of the American Association of Col- 
leges for Teacher Education. 


The six programs selected for intensive study are in 
operation in Panzer College of Physical Education and 
Hygiene, Paterson State Teachers College, Mills College 
of Education, New Haven State Teachers College, the 
University of Bridgeport, and the School of Education at 
New York University. 

The investigator secured pertinent data by means of 
questionnaires which were validated by interviews with 
college personnel responsible for the programs in the six 
institutions. 

Seven programs, related in nature, but not meeting all 
the criteria established for the intensive study, were also 
considered in detail. These included programs at Trenton 
State Teachers College, State University of New York 
College for Teachers at Albany, State University of New 
York Teachers Colleges at Fredonia, Buffalo, and Cortland, 
Castleton Teachers College in Vermont and Brooklyn Col- 
lege. 

Social agencies which worked cooperatively with the 
thirteen colleges were examined to determine their con- 
tributions. These agencies included community houses, 
neighborhood housés, Y.M.C.A.’s, Y.W.C.A.’s, Y.M.H.A.’s, 
Sunday Schools, Councils of Girl Scouts and Boy Scouts, 
museums, hospitals, recreation centers, child care centers, 
Boys’ Clubs and Youth Councils. Information was secured 
from questionnaires and printed materials portraying 
specific activities. In addition, the investigator visited 
selected agencies. 

From readings, questionnaire responses and interviews 
with college and agency personnel, the following is recom- 
mended for prospective teachers in the elementary and 
secondary schools. As an integral part of a course which 
might be entitled School and Community, the student would 
be introduced to professional education. The purposes of 
this course which would cut across departmental lines, 
i.e., education, psychology, and sociology would be for 
the student (1) to gain an understanding of human growth 
and development; (2) to recognize the inter-relatedness 
of the school and community; and (3) to become aware of 
the teacher’s responsibility as a leader in community life. 

To achieve these objectives, the following activities 
are recommended: 





(1) The development of democratic skills through 
participation in leadership roles with groups of 
children or youth in community agencies. 

(2) A study of the real community through a community 
survey of one segment of the population. 

(3) An intensive study of one child or adolescent over 
an extended period--approximately six months. 

(4) Directed observation of children and youth in learn- 
ing situations in the classroom. 


Involvement in such a program would benefit both the 





student and the community and, further, would serve as 
a springboard for student teaching. 

The challenge is the effective integration of the social 
agencies in a community with the. public schools in pro- 
viding a pre-professional laboratory. 204 pages. $2.65. 


A STUDY AND EVALUATION OF SPONSORED 
PROGRAMS FOR HIGH SCHOOL SCIENCE AND 
MATHEMATICS TEACHERS DURING 
THE SUMMER OF 1956 


(L. C. Card No. Mic 58-2102) 
Frederick Richard Schlessinger, Ph.D. 
The Ohio State University, 1957 


Purpose of the Study 





The investigation proposed to examine sponsored study 


programs for high school science and mathematics teach- 
ers for the summer of 1956. Its purposes included the 
identification of major characteristics of programs—ob- 
jectives, organization, content, and status of participants 
—and an evaluation of programs in terms of their impli- 
cations for other kinds of in-service education of teachers 
in these fields. 


Methods and Procedures 

The writer obtained data by means of questionnaires 
sent to nine sponsoring agencies, thirty cooperating insti- 
tutions, and 934 high school teachers who participated in 
programs. All agencies responded. Of the institutions to 
which questionnaires were sent, 83 per cent cooperated 
with the study, representing 62 per cent of all programs 
given during that summer. Participants returned 75 per 
cent of the questionnaires sent to them, giving a coverage 
of over 50 per cent of all high school teachers attending 
the sponsored programs. 





Summary of the Findings 

The participants.- Analysis of the status of participants 
showed that 43.61 per cent held only the Bachelor’s degree, 
92.98 per cent had both the Bachelor’s and the Master’s 
degree, 3.70 per cent had multiple degrees, and only 0.71 
per cent had no degree. Of the teachers withthe Bachelor’s 
degree, 84.69 per cent had majored in science and/or 
mathematics. Most of the rest had minors in one of these 
fields. 

One-third of the participants holding the Master’s © 
degree had majored in science or mathematics, and two- 
thirds had majored in some unrelated field. Of this last 
group, 92.10 per cent had taken the Master’s degree in 
some area of professional education. 

The teaching experience of the participants ranged from 
one to thirty-nine years, with a median of nine years. 
Teachers with from ten to fifteen years of experience 
represented only 10 per cent of the total group studied; 
those with over twenty years of teaching made up 22.58 
per cent. 

An analysis of teaching assignments showed that 58.04 
per cent of the participants were teaching either science 
or mathematics exclusively; 8.07 per cent taught in other 
fields. The rest were teaching combinations of science 
and/or mathematics with other subjects. 
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A comparison of teaching assignments with those of 
earlier studies indicated that participants were better 
trained for their positions than are the majority of science 
and mathematics teachers of the country. Only 6.82 per 
cent of the teachers studied were teaching completely out- 
side of their major or minor fields. 

An analysis of the professional intentions of participants 
revealed that 88.92 per cent expected to continue in high 
school teaching; 58.24 per cent intended to work toward 
another degree, and of these, 81.95 per cent expected to 
major in science or mathematics. Only 2.41 per cent were 
no longer teaching in high schools. 

The programs.- Programs varied in length, organiza- 
tion, and content, but a few common characteristics 
appeared. Requirements placed by agencies upon cooper- 
ating institutions were held toa minimum. A permissive 
atmosphere of experimentation generally prevailed. A 
primary objective of programs was to increase the subject 
matter competence of high school teachers and thus im- 
prove teaching in classrooms so that more and better 
students would go on to college in the scientific and tech- 
nological fields. 

The participants evaluated the programs as having 
accomplished this objective and other goals established 
for them. Pertinent suggestions were frequently made by 
participants for improving the programs. 

The implications for teacher education include the 
apparent need for graduate courses in content fields focused 
on the needs of high school teachers and a course with 
more concentrated emphasis on methods and techniques of 
teaching science and mathematics at the high school level. 

296 pages. $3.80. 





THE IMPLICATIONS OF DEVELOPMENTS 
IN TEACHER EDUCATION FOR PROFESSIONAL 
CURRICULA IN PHYSICAL EDUCATION 


(L. C. Card No. Mic 58-2000) 


Robert J. Tierney, Ed.D. 
New York University, 1958 


Chairman: Professor Leonard A. Larson 


The purpose of the study was to set forth the implica- 
tions of developments in teacher education for professional 
curricula in physical education. A survey of literature 
revealed that while progress has been made in training 
physical education teachers, a need exists for curricular 
revision to increase this progress. This study was under- 
taken is response to the need for such improvement. 

On the assumption that teacher education in physieal 
education is an integral part of general teacher education, 
it was felt that the improvement of curricula was related 
to-the goals proposed for general teacher education as well 
as for physical education. The study concentrated, there- 
fore, first on the goals proposed, and second on the devel- 
opments observed in both areas. 

A documentary survey of the writings of individual 
authors and of reports of national and state commissions 
was made to determine the goals proposed and the direc- 
tional developments in general teacher education and 
physical education. Implications for professional curricula 





were drawn from analysis of the goals and developments. 
These data, then, led to the formulation of broad general 
principles applicable to the three phases of teacher edu- 
cation: general education, general professicnal education, 
and specialized professional education. Finally, the 
implementation of these principles was made in the form 
of suggested guides for professional curricula in physical 
education. The study led to the finding that the principles 
were logically related to: 1) the functions expected of the 
teacher as an educated person and one qualified to carry 
out the responsible task of teaching; 2) the competencies 
required to carry out such functions; and 3) the experience 
and/or course areas which develop the competencies. 

Some of the major conclusions drawn from the study 
are listed as follows: 

1. An examination of the goals of teacher education 
reveal that, except for certain specialized knowledge, 
skills, and abilities unique in the teaching of physical 
education, the general education and general professional 
education of such teachers is the same as for any citizen- 
teacher irrespective of subject-matter specialty. 

2. These goals presently are not achieved but there 
is steady progress toward their realization. 

3. In teacher education in physical education, approxi- 
mately fifty per cent of the curriculum should be in liberal 
arts, seventeen per cent in general professional education, 
and the remainder in the specialized area of physical edu- 
cation. Nationally, there is an awareness of the need for 
increased liberal arts education and a slowly growing 
movement to realize it. 

4. In general teacher education, a like need exists to 
increase the amount of liberal arts. 

5. Professional laboratory experience is indispensable 
to the formation of a good teacher. Both the quality and 
content of such experience are in need of improvement. 

6. If the agreed goals of teacher education are to be 
realized, a fifth year of preparation is required. 

7. The requirement that prospective physical educators 
develop personal motor skills should be related to the 
degree to which they already possess such skills. 

8. Greater attention should be given to attracting 
qualified condidates to teaching; selection of candidates 
necessitates the development of more scientific measures 
which can better predict during training the probable 
success of future teachers. 

9. A firm foundation in the physical, biological, and 
social sciences is directly related to competence in teach- 
ing physical education. Approximately twenty-five per 
cent of the curriculum should be so ascribed. 

10. Teachers of physical education must be made more 
aware of the need of impressing upon those in general 
education and on the public in general the value of physical 
education and its part in contributing to total education. 

| 319 pages. $4.10. 
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EDUCATION, THEORY AND PRACTICE 


AN EVALUATION OF THE RETAIL DISTRIBUTION 
CURRICULUM OF A TECHNICAL INSTITUTE BASED 
UPON THE WORK EXPERIENCE OF ITS GRADUATES 


(L. C. Card No. Mic 58-1986) 


Bernard P. Corbman, Ed.D. 
New York University, 1958 


Chairman: Professor Herbert A. Tonne 


The problem of this study is to determine how effective 
the curriculum of the Retail Distribution Department of 
the New York State Institute of Applied Arts and Sciences 
in New York City was in preparing its graduates for re- 
tailing careers and to determine what revisions, if any, 
in the present curriculum might be made to provide a 
more adequate training in the light of these graduates’ ex- 
periences. The study concentrates on the graduates from 
the department during its experimental period of April, 
1947, to August, 1953. 

The data gathering instrument was a questionnaire 
containing questions couched in terms of the retailing duties 
and responsibilities of the graduates and based upon the 
aims and objectives of all subjects related to retailing 
taught in the curriculum. These questions were submitted 
to the department’s faculty for examination to obtain valid 
representation of each of these subjects. The questionnaire 
inquired into the frequency with which the graduates en- 
gaged in these activities and requested the graduates to 
report their employement histories, opinions and recom- 
mendations concerning their cooperative training, recom- 
mendations for additions to the curriculum, their post- 
institute education, and general comments. 

The questionnaire was tested in a pilot study on a rep- 
resentative group of graduates, subsequently revised, and 
mailed to all the graduates. With the aid of follow-ups 
which included letters, postal cards, and telephone calls, 
a 75.5 per cent return was received. 

The data’s representativeness of all the graduates was 
established by comparing the similarity of ranks and fre- 
quencies of responses between two groups of the graduates’ 
responses which had been divided as they were received. 
The credibility of these replies was established by com- 
paring the graduates’ responses in the pilot study question- 
naire to their responses in the revised questionnaire and 
by an internal audit of the honesty and sincerity with which 
the respondents completed the questionnaires. 

To safeguard the objectivity of this study, the summa- 
rized data were submitted to a panel of seven qualified 
persons from the retailing field for their opinions. Inter- 
pretation of the data, based upon analysis of these data 
with consideration of the panel members’ opinions, was 
then made. 

The conclusions drawn are: the department’s curricu- 
lum very satisfactorily achieved its objective to provide 
general retail training for retailing careers; with noted 
few exceptions, those competencies, information, and 
attitudes pertaining to the aims and objectives of the re- 
tailing subjects in the curriculum were sufficiently neces- 
Sary and useful for the performance of the graduates’ 
retailing duties and responsibilities to warrant retention 
of that training in the curriculum; cooperative training 
was very helpful as a training technique and should be 





continued; there is insufficient need for specific training 
of the department’s students in the areas of retail credit 
and interior decoration; some minor revisions should be 
made in the aims and objectives of the subject-area of 
retail management and personnel problems; and there is 
no indication of any general need for any additional train- 
ing that is not presently in the curriculum. 

The recommendations emphasize: the department’s 
faculty be advised to direct the general retail training to 
include all types of retailing organizations; prior to im- 
plementing those conclusions which indicate that certain 
areas of training not be retained in the curriculum, the 
faculty should determine which training should, neverthe- 
less, be retained as necessary prerequisities for other 
aspects of the training; prior to eliminating any training 
its social and personal use values should be weighed; the 
faculty consider revision of the curriculum to include 
training in retail personnel relations; the revised curricu- 
lum be evaluated after several years; and another study 
be made to evaluate the general education aspect of the 
curriculum. 348 pages. $4.45. 


A GROUP TECHNIQUE FOR THE 
MODIFICATION OF CERTAIN BEHAVIOR 
REACTIONS (KINDERGARTEN LEVEL) 


(L. C. Card No. Mic 58-1608) 


David Carson Davis, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Herbert F, Spitzer 


Two separately designed experiments were used to 
investigate the use of a group training method for modifying 
certain behavior reactions of kindergarten children to . 
given study tasks. Each of the experiments used a puppet 
play technique, which was adapted from Chittenden’s 
individual doll play procedure, for group teaching. The 
specific behavior reactions were defined as responses to 
study tasks as measured by the time spent on the task, 
the number of trials made, and the number of correct 
items accomplished. Experiment I consisted of two hun- 
dred and eighty-six children and Experiment II, ninety- 
eight children. 

Experiment I had six schools participating in the work. 
All of the teachers received oral directions from the 
writer, tape recordings of sample lessons, and complete 
illustrative lesson plans. These six teachers each had two 
classes of kindergarten children. One section was con- 
sidered the trained and the other the untrained or control. 
The control groups were given only the criterion tasks in 
test and retest situations. The testing of both groups 
occurred on the same days with an equal time lapse be- 
tween testing and retesting. The control groups were given 
a regular planned kindergarten program which did not 
include puppet play or training. 

The trained groups received the criterion tasks as 
did the control groups. However, in addition to the regular 
classroom experiences, they received four training lessons. 
Three of these groups lessons consisted of puppet plays. 
The remaining lesson was an experience chart activity 
which followed Lesson 2. All training lessons were given 
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to the group as a whole and each lesson contained a pupil- 
teacher discussion phase. : 

The first two puppet play lessons were characterized by 
three divisions of the presentation. The first part was a 
dramatic enactment of unacceptable behavior toward a 
study task by the puppet, Jinx. Following the play, the 
second phase centered around a teacher-pupil discussion 
with blackboard listing of the poor and better behavior 
traits witnessed and discussed. The final part of both 
puppet plays was the return of Jinx to enact the better 
behavior toward the given task. Lesson 4 exhibited the 
successful training of the three previous lessons with the 
puppet making only the acceptable behavior reactions toa 
motor skill task. 

Two criterion tasks, yielding five separate measures 
for analysis, were developed. The measures for Experi- 
ment I were tested by the F-ratio for main effects between 
schools and groups. Data resulting from Experiment II 
were analyzed for main effects between groups within a 
school. Both experiments within the limits of the measur- 
ing tasks and the design showed, at the five per cent level 
of acceptance, a significant statistic. 

A large part of this study was devoted to the develop- 
ment of an effective and simple technique and method for 
use in the regular school classroom. The kindergarten 
teacher is in need of a training procedure which will enable 
young children early in their school life to identify and 
modify behavior that is not conducive to successful pursuit 
of work. It was with this in mind that this study was at- 
tempted. 

Assuming that modification of behavior reactions as. 
defined in the measures of time and number of trials is a 
worthy achievement, this study can be said to demonstrate 
the following: 

1. It is possible to modify children’s reactions to school 
tasks through a puppet play teaching technique. 

2. It is possible to improve or modify children’s re- 
actions to such tasks early in the school year within the 
school class. 

3. The puppet lessons contributed to verbal identifi- 
cation of specific behavior reactions that are negatively 
related to accomplishment of school tasks. 

4. Particular interest to teachers and mental hygienists 
may be the possibility that the puppet technique of training 
is a valuable asset in a group environment. This reported 
method is not difficult or time consuming. 

o. Refinement of the technique or follow up research 
may result in the profitable application of this training 
method to other areas of behavior problems within school 
environments. Children’s insight into behavior problems 
such as tattling, taking turns, sharing, listening skills, 
and trespassing may be worthy of investigation. 

190 pages. $2.50. 





AN ANALYTIC STUDY OF THE VARIOUS TRAITS 
CHARACTERIZING AND THE FACTORS 
HANDICAPPING CERTAIN RETARDED READERS 
AT THE JUNIOR HIGH SCHOOL LEVEL 


(L. C. Card No. Mic 58-1080) 


Joseph John S. Feathers, Ph.D. 
University of Washington, 1957 


Supervisor: Alice H. Hayden, Ph.D. 


The purpose for the study was to note and describe the 
several traits characterizing and the factors handicapping 
retarded readers in the public schools. During the spring 
semester of 1953 Vopni’ administered the intermediate 
form of the California Reading Test to 2745 pupils ina 
number of junior high schools of Seattle, Washington. The 
results of this testing program indicated 511 seventh and 
eighth grade pupils were retarded by grade placement a 
year or more in their reading abilities; these represented 
18.62 per cent of the pupil population, nearly one-fifth. 





Overview 


The investigator explored possible causes of reading 
difficulties and problems. These were suggested possibly 
as physical limitations; technical, mechanical, or academic 
difficulties; limitations in mental capacity; emotional or 
nervous problem patterns or blockage; social or home 
cultural handicaps. A follow-up study was made after a 
three-year period. 

The method of research was descriptive survey. The 
design of the project involved the following steps: an 
interview with the language arts teacher concerning each 
retarded case; an interview concerning each marked or 
severe case with the junior high school counselors, in- 
cluding a check list on the same cases; a review of all 
permanent records on file about each pupil in the form of 
a case study; and a follow-up report after a three-year 
period. The interviews with the classroom teachers 
covered 511 pupil cases; and with the counselors, 277 
cases. The case study procedure involved 357 pupils, and 
the follow-up report concerned all the original 511 cases. 


Summary and Conclusion 


The findings of this study were, in part: 

1. The language arts teachers noted mechanical or 
technical difficulties most frequently as basic causes of 
reading failure. Other causes, in order, were lack of 
mental capacity, social handicaps, emotional problems, 
and physical limitations.- It was concluded that improved 
teaching-learning techniques might be required, that cer- 
tain problems were beyond the full control of the teachers, 
that the classroom teachers might not be fully cognizant 
of physical impediments of these retarded cases, and that 
factors other than intellectual shortcomings were influ- 
ential. 

2. The junior high school counselors indicated that 
disturbed and irregular personality patterns were quite 
frequently associated with reading difficulties. 

3. The personnel records of the retarded pupils yielded 
objective data. It was concluded that boys were more 
deficient than girls in language facility; that any possible 
problems from a mobility standpoint were not pertinent 
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factors in this study; that the relationship between intelli- 
gence and reading ability was indifferent or negligible; 

and that reading ability and arithmetic skill were also 
dissimilar. Other factors indicated were a wide variety of 
physical handicaps; for example, defects of vision were 
listed with an incidence of 32.21 per cent; faulty attendance; 
irregular discipline patterns; patterns of disturbed per- 
sonality; and social and behavior maladjustments. 

9. The findings of the follow-up study indicated that 
the drop-out percentage was high, 147 pupils out 511; that 
no information was available on 101 cases; that academic 
classification was in the middle 50 per cent or in the lower 
quarter; and that only eleven pupils were receiving reme- 
dial work in special classes. is 


Recommendations 


Several recommendations seemed to be indicated: 

1. Teacher preparation should include training in 
remedial education. 

2. Retarded cases should be identified carefully. Cor- 
rection should follow each diagnosis. 

3. Many of these difficulties might be overcome or 
alleviated through remedial instruction in several types of 
classes, the effectiveness of which have been attested by 
pupils, classroom teachers, counselors, administrators, 
and supervisory personnel. 

4. More expert attention needs to be directed toward 
the solution of the complex problems associated with 
reading difficulties. 189 pages. $2.50. 


1, College of Education, University of Washington, 


HOSPITAL ADMINISTRATION IN HIGHER EDUCATION: 
A CURRICULUM IN HOSPITAL 
ADMINISTRATION EDUCATION 


(L. C. Card No. Mic 58-1611) 


Leon Gintzig, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Gerhard Hartman 


It has been said that one of the most important develop- 
ments in the operation of hospitals and other health facili- 
ties in our country during the next decade will be the 
growing influence of administrative technology upon their 
day-to-day activities. 

Few who know and understand the work of the hospital 
administrator will dispute this statement or deny the 
importance of his having adequate education and experience 
for the job. The provision of hospital services in this age 
is indeed “big business” whether measured in terms of the 
dollar-budget or the number of people involved. The prob- 
lems of management of any health service are exceedingly 
complex, involving not only a large-scale enterprise, not 
only a great number of health personnel composed of diverse 
professional groups, each with its own philosophical con- 
cepts and organization, but also patients who receive the 
use of the product-intimate personal services during a 
period of illiness which they frequently do not willingly 
accept. Human relations, therefore, and the application of 





administrative methods tend to assume a greater level of 
importance in the hospital than in any comparable business 
institution. 

The need for well-trained hospital administrators is not 
new. The growing complexity of the hospital operation, 
however, has brought into new focus the need for re-evalu- 
ation of the education system by which the hospital leader 
is education for his job. Hospital administration education 
is confronted with basic conflicts over its place in the 
system of higher education, over what should be taught, 
and over what teaching methods might be most effective. 
Leading practicing hospital administrators and educators 
have expressed various opinions regarding the purposes, 
scope and type of special and general education needed to 
best carry out the administrative goals of the hospital as 
it attempts to provide the best possible patient care. 

This Study is an attempt to view and appraise the con- 
troversial issues raised by this wide range of opinions. 
Data is gathered by the direct inquiry—questionnaire and 
personal interview—from a sample of qualified and repre 
sentative contributors concerning their attitudes toward 
hospital management education. The questionnaire was 
concerned with information of general interest relating 
to the hospital administrative employee and with opinions 


concerning the structure of the curriculum. These data 


are analyzed and a curriculum pattern for professional 
hospital administration education determined. The pur- 
poses and place of hospital administration education have 
frequently been stated with too little understanding of the 
role of the institution of higher learning in relation to 
professional preparation. This Study, then, also discusses 
some commonly used approaches today in studying the 
professional curriculum, but not alone as they relate to 
the needs of the student at the graduate level since the 
writer believes a study of this kind must be undertaken by 
viewing the educational problem of the future professional 
hospital administrator as a whole. 

It is concluded that professional education for hospital 
administration cannot be adequate unless it includes por- 
tions of general and special education interwoven with 
supervised practical experience, all of this to start early 
in the undergraduate years. 85 pages. $2.00. 


A DESCRIPTIVE STUDY OF THE COOPERATIVE 
NURSERY MOVEMENT IN MICHIGAN 


(L. C. Card No. Mic 58-2045) 


Dorothy Brennan Kaufman, Ed.D. 
Wayne State University, 1958 


Adviser: Dr, Mildred Peters 


The investigation was undertaken to describe the popu- 
lation participating in Michigan cooperative nurseries 
according to hitherto unsurveyed factors. These included 
characteristics of the social segment these groups served, 
the various reasons parents joined these groups, the 
manner in which such groups were initiated and continued, 
the activities engaged in by the participants, the benefits 
believed derived from participation, opinions concerning 
a connection with public education, and the availability and 
qualifications of nursery teachers. 
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Questionnaires were sent in 1955 to the total population 
of parents and teachers in Michigan cooperative nurseries. 
Later questionnaires were sent chairmen of the participat- 
ing nurseries, asking some of the same information re- 
garding parents of each nursery. The chi-square test of 
significance was used to test responses from parents with 
those supplied by. chairmen from their nursery files. Sam- 
ples drawn by systematic selection were used to tabulate 
the findings. 

The findings fell into three general areas, namely, 
those factors operative in the population before participants 
joined cooperative nurseries, those factors operative after 
parents and children participated in cooperative nurseries, 
and those factors termed evaluative, after the participants 
has acquired such group experience. 

It was found that cooperative nurseries were concen- 
trated most often in heavily populated areas, met most 
often in church school rooms, and drew most often from 
upper middle class families, but next often from the large 
middle class. Mothers were full-time home-makers and 
families usually had more than one child. 

Parents joined cooperative nurseries to gain the ad- 
vantages they believed would accrue from any good nursery 
school. Michigan cooperatives were initiated by groups 
of parents, half of whom obtained help from private agen- 
cies or foundations to start. 

Children’s play activities covered a wide range of 
activities with standard nursery school equipment available. 
The mothers’ activities were administrative and opera- | 
tional rather than assistant teaching. Only half the fathers 
participated in any way. Those who did, aided most often 
in repair and maintenance of equipment and next often in 
construction of new equipment. 

Children were reported to have gained in social devel- 
opment, to have learned uses of equipment, materials, 
and play techniques, and to have gained emotional control 
and independence. However, both parents and teachers 
cited more gains accruing for parents from the cooperative 
nursery experience than for children. These gains were 
ability to relax tensions in the family situation and a better 
understanding of children. 

The advantage parents most often cited for belonging 
to a cooperative nursery was that of self-fulfillment. 
Teachers found a challenging opportunity to keep up with 
their profession on a part-time basis. The disadvantage 
most often mentioned by parents was that administration 
and operation of the nursery were too time consuming. 
Teachers found the low pay not commensurate with time 
spent for groups other than actual nursery teaching. They 
had little difficulty in teaching these groups, however. 

Weaknesses of the cooperative nursery were cited as 
uncooperative or incapable parents and inadequate orienta- 
tion. Recommendations for remedying these weaknesses 
were better instruction for parents, more intensive and 
better structured orientation programs, continuous study 
groups in child development, and enforcement of rules of 
cooperation. 

Parents in these nursery groups did not favor a con- 
nection with public education, fearing loss of the partici- 
pation factor. Teachers of these groups, however, did 
favor such a connection, reasoning that better instruction 
and resources would be available to more parents. 

Teachers were shown to have generally high qualifica- 
tions. In addition, half of the mothers showed interest in 
qualifying later for part-time jobs as nursery teachers. 

331 pages. $4.25. 





AN ANALYSIS AND EVALUATION OF 
SUPPLEMENTARY TEACHING MATERIALS FOUND IN 
SELECTED SECONDARY SCHOOL TEXTBOOKS 


(L. C. Card No. Mic 58-1024) 


Raymond Jackson Pitts, Ph.D. 
University of Michigan, 1957 


The purpose of this investigation was two-fold: 


1. To determine the quantity and types of materials 
included at the end of chapters and at the end of 
units in a selected number of secondary school text- 
books. 


. To determine the value of these materials based on 
a study of teachers’ use of and students’ interest 
in them. 


Fifty-eight general science, social studies and English 
textbooks, selected on the basis of ratings by curriculum 
specialists were analyzed to determine the quantity and 
type of supplementary teaching materials included. Data 
recorded yield information supporting the following con- 
clusions: 

1. Books analyzed devote from 19.8 to 2.5 percent of 
their pages to these materials. Science books used 11.5 
percent of their total pages, for these materials, social 
studies 10.8 percent, and English 5.7 percent. 

2. Social studies and general science books contained 
all six types of materials found; namely, Chapter Summa- 
ries, Review Questions, Reading References, Materials 
leading to the study of the next chapter, Glossary or Word 
Lists, and Suggested Activities. 

Using a selected list of 29 suggested activities, re- 
sponses from 71 teachers and 1,903 students in 23 schools 
from two states were studied to determine student interest 
in and teacher use of the activities found in textbooks. An 
analysis of responses to two specially constructed check- 
lists based on .rank orders of frequency of use by teachers, 
frequency of inclusion in books, and frequency of choice 
by students yield the following conclusions: 

1. When classified by subject matter area, books show 


some agreement in the kind of activities included; “Write 


a report from library materials,” “Give an oral report,” 
and “Hold an oral discussion” are activities which all 
books include in the first five ranked activities. 

2. Teachers tend to use these same items most fre- 
quently and one additional activity, “Write a summary,” 
appears among activities of frequent use by teachers. 

3. Students were unanimous in ranking (a) Plan and 
take a field trip, (b) Select and view a film, (c) Show 
typical costumes, and (d) Make a survey as activities of 
most interest to them. 

Analyzing results, using rank correlation methods, the 
following conclusions can be drawn: 

1. There is evidence of agreement between inclusion 
of activities in books and teachers’ use of activities. 

2. There is little evidence of agreement between in- 
clusion of activities in books and students’ interest inthem. 

3. There is little evidence of agreement between fre- 
quency of teachers’ use of activities and students’ interest 
in them. 249 pages. $3.25. 
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THE SCHOOL CONNECTED FEARS OF 
CHILDREN UNDER AUTHORITARIAN 
AND DEMOCRATIC TEACHERS 


(L. C. Card No. Mic 58-1994) 


John Francis Regan, Ed.D. 
New York University, 1958 


Chairman: Professor Robert S, Fleming 


It has long been known that children are exposed to the 
various things they fear. Numerous psychological studies 
describe the kinds of fear and how they inhibit or help the 
individual. Fear, the desire to withdraw or run away from 
some particular stimulus, in general harms or destroys 
the benefits we might gain from some experiences. Little 


is known of children’s fears and how their fears may have . 


changed over a long period of time. Arthur Jersild and 
associates, in a study of children’s fears classified them 
into general categories in 1933. No other comprehensive 
work has been conducted since that time. The percentages 
given for school connected items were extremely low con- 
sidering that most children spend a major portion of their 
time in a school environment. 

The lack of information about children’s fears today 
and in particular, the very important area of school con- 
nected fears became the focal points of this study in 1957. 
Two segments of the school teacher population were se- 
lected as the comparison.groups of the study. It was feit 
that a contrast of democratic and authoritarian teachers 
might yield vital information regarding children’s fears in 
school. 


A careful selection of teachers by means of the F-scale, 


devised by Adorno and Frenkel-Brunswick, and reported 
in, “The Authoritarian Personality,” an administrator’s 
evaluation of each teacher, and observations of the teacher 
working with children, provided a basis for selecting two 
groups. Ten teachers were certified as having authoritar- 
ian tendencies in the classroom and ten teachers were 
certified as having democratic tendencies in the class- 
room. 

The instruments administered to the children under 
the selected teachers, were analysed for two purposes. In 
each case, a major fear area was selected. The instru- 
ments for each child were also carefully examined for 
school connected fear items. The four instruments used 
with the children were: two selected composition topics, 

a Sentence Game constructed to specific fear items, the 
S.R.A. Junior Inventory, and an About Me Inventory which 
requested direct statements about their fears. 

The individual case analysis of the instruments of each 
child enabled the investigator to reach the following con- 
clusions regarding the general fears of children. The fear 
of bodily injury, startling events (including atom bombs), 
and scolding, guilt, and failure in school had increased 
significantly for the 590 fifth and sixth grade children of 
the study. Other areas, such as fear of the dark, and 
animals had remained the same. Fear of the supernatural, 
ghosts, and spirits, a high ranking fear when reported by 
Jersild, had decreased. Other areas of minor importance 
remained the same in both studies. 

A comparison of the number of school connected fear 
cases under authoritarian and democratic teachers showed 
that twenty-three cases under the democratic teachers 
were significantly different than the ninety-four cases under 





the authoritarian teachers. This difference was significant 
beyond the .001 level of confidence. An analysis of the 
frequency of school connected items in each case showed 
that the children under authoritarian teachers mentioned 
2514 individual school connected fear items. The con- 
trasting group of children under the democratic teachers 
reported 1729 school connected fear items. A statistical 
comparison of the means of the teacher scores of the two 
groups showed a significant difference. This difference 
was Significant beyond the .05 level of confidence. 

A tabulation of the school connected fears into an index 
of items, showed seventeen general areas of school con- 
nected fears. The dominant fears for both groups, for both 
sex groups, and for all I.Q. levels were the same. All 
groups mentioned school in general, teachers, tests, spe- 
cific subjects, grades and marks, and fear of not being 
smart enough in school as the dominant school connected 
fears. This was a universal feeling expressed by the 
children. 

The implications of the study results are extensive and 
relate to children, parents, teachers, and administrators. 
It is evident that children under authoritarian teachers 
experience more school related fears, and as a result of 
these fears may have more emotional damage. Wise 
parents will try to support the child who expresses school 
connected fears and attempt in some way to relieve the 
situation. Teachers in daily operation of the classroom 
must practice democratic methods which according to the 
results of this study have a less severe effect on the 
school connected fears of children. If fear operates in the 
classroom, it may result in a lessening of learning, crea- 
tivity, and sponteniety. For the administrator the study 
implies a need for a general democratic atmosphere in 
the school setting. If the administrator is able to create 
an effective democratic environment in which the teacher 
can operate, then perhaps this environment may be con- 
tageous enough to cause the authoritarian teachers to try 
democratic procedures in the classroom. 

) 200 pages. $2.60. 


THE NATURE AND EFFECTIVENESS OF SPECIAL 
METHODS COURSES IN THE TEACHING 
OF MODERN FOREIGN LANGUAGES 


(L. C. Card No. Mic 58-778) 


Joseph Vallette Thomas, Ph.D. 
The Ohio State University, 1952 


Tne Survey 

The dissertation is based upon information secured 
principally by means of a questionnaire survey, supple- 
mented by data obtained from college bulletins and pub- 
lished literature in the field. The survey was nation-wide 
in scope. Questionnaires, composed with the aid of a 
professional advisory committee after preliminary re- 
search on the problems and issues to be studied, were 
sent to 431 instructors in 309 institutions in the United 
States. Institutions were selected according to whether 
they offered accredited programs for undergraduate stu- 
dents in the teaching of modern languages in high school. 
Instructors were selected according to whether they taught 
“special methods” or “professional” courses in the teach- 
ing of modern foreign languages. 
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The objectives of the survey were to determine: (1) in- 
stitutional trends in providing for special methods instruc- 
tion; (2) patterns of organization, content, and procedures 
in the teaching of special methods courses; (3) the back- 
ground of special methods instructors; (4) enrollment 
trends of students taking special methods; and (5) prob- 
lems and issues, which, when resolved, might indicate 
standards of effective practice and ways of improving 
courses. 

The survey was thought to be needed because no previ- 
ous study of comparable scope had been made on this 
particular topic. “Special methods” is regarded asa 
particularly important course because of its function as a 
coordinating link between foreign language subject matter 
and educational theory and practice. If the survey can 
help instructors perform more effectively this task of 
coordination, it will have served its purpose. 


Findings 

1. Patterns of special methods instruction. Special 
methods courses were found to exist in various forms, of 
which the following plans are representative: 

Plan A - separate course in the foreign language de- 

partment 

Plan B - separate course in the department of Educa- 

tion 

Plan C-1 - individual or group study in connection with 

general methods course 

Plan C-2 - discussion of special methods in connection 

with student teaching seminar or practicum 

Plan D-1 - professionalized subject-matter course 

Plan D-2 - tutorial study; individual students work with 

subject-matter instructors 

Courses also differed in scope, i.e., the number of 
languages represented by the students enrolled: 

Single-language courses 

the teaching of French 
the teaching of German 
the teaching of Spanish 
Field courses 
the teaching of Romance Languages 
the teaching of Modern Languages 
the teaching of Foreign Languages (with Latin added) 
the teaching of Language Arts (with English added) 
General courses 
the teaching of high school subjects 

2. Trends. Two important trends in the teaching of 
special methods were noted. The first is the increasing 
flexibility and informality with which special methods 
study is organized. For example, special methods topics 
and experiences can be infiltrated into other courses, 
making unnecessary the setting up of separate courses. 
The second trend is the reorganization of highly special 
courses (e.g. courses in the teaching of French, German, 
etc) into more general ones (such as courses in the teach- 
ing of modern languages). 

A significant paradox was noted. Instructors from 
small colleges complained of insufficient enrollments for 
their special methods courses. Yet these same colleges 
showed a marked preference for single-language classes, 
which, it was found, were inherently small becuase of 
their highly special nature. Larger institutions, on the 
other hand, which could better afford the specialized 
courses mentioned above, tended to bring students of 
various languages together into larger and broader field 
courses. 











3. Problems. Problems were divided into three groups: 
those chiefly found at small institutions — 
lack of demand for special methods courses, which 
has often caused their discontinuance; 
understaffing; insufficient staff personnel to teach 
the course; 
insufficient facilities for professional laboratory 
experiences; 
unsympathetic attitude of some administrators who 
have ordered the «i:continuance of courses; 
those chiefly found at large institutions — 
uncooperative interdepartmental relations (the For- 
eign Language department vs. the department of 

Education); 

heterogeneous student backgrounds and purposes, 
making classes difficult to teach; 

those found at both types of institutions — 

factors of time and scheduling which make special 
methods courses difficult to arrange; 

alleged inadequacy of materials (especially textbooks); 

state laws which have required the discontinuance of 
special methods courses. 

4. Issues. The following issues affecting the nature 

and effectiveness of special methods courses emerged. 

Are special methods worthwhile as a part of teacher 
training ? 

Which department (Foreign Language or Education) 
should handle the special methods function? 

How general should special methods courses be, 
i.e., how many languages should they cover? 

When should special methods be taught in the train- 
ing sequence? 

Just what are the purposes of special methods study, 
and how should these purposes be achieved? Pur- 
poses revealed most frequently by typical courses 
were the following: an overview of the field, a 
review of language subject-matter content for 
teachers, a preview of practical teaching problems, 
development of professional attitudes, development 
of teaching personality, and appraisal of teaching 
competencies prior to student teaching. 

09. Data. The following principal facts were uncovered 

by the survey. 

a. Special methods courses (in the teaching of modern 
languages) are given at 59 per cent of the institu- 
tions meeting the criteria of selection. 

b. Of the students preparing to teach modern languages 
in high school who graduated in 1951, 83 per cent 
had taken at least one special methods course. 

. Almost two-thirds of all courses are given for one 
semester for two or three hours per week. 

. Single-language courses average 6.8 students; field 
courses average 8.2 students per class. 

The usual sequence pattern is for the special meth- 
ods course to come after third-year language train- 
ing and general methods, and before student teach- 
ing. 

. Observations of high school classes are provided 
for by 37 per cent of the instructors, participa- 
tions by 13 per cent. 

. Contrary to general opinion, no clear-cut line sepa- 
rating straight methods courses from professional- 
ized subject-matter courses could be determined. 

. Of the professors, 81 per cent ask students to help 
plan course activities, 54 per cent enlist student 
participation in grading. 
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i. Topics given most emphasis by methods courses 
were: Objectives of modern language teaching, 
analysis of various methods, oral use of language 
and pronunciation, reading, civilization aims, 
grammar. Topics given lukewarm emphasis were: 
Audio-visual aids; personal development, general 
values of language study, choosing beginners’ books, 
meeting individual differences, teaching writing, 
avoiding translation, teaching literary appreciation, 
psychology of language learning, professional 
journals and organizations, tests and measure- 
ments. Topics given least emphasis were: Experi- 
mentation and research, history of modern language 
methodology, teaching through translation, study of 
outstanding foreign language teaching programs, 
current enrollment trends and job-getting. 

j}. The teaching procedures found to be used most often 
with the above topics were predominantly verbal: 
discussion, lecture, textbook reading, and library 
reading. However, verbal experiences were, in 
91 per cent of the cases, used withmore active and 
direct experiences: demonstrations, projects, 
trial-teaching experiences. Less frequent were 
experiences making use of outside resources: 
guest speakers, field trips, observations, and 
participations. 

k. Backgrounds of instructors had some correlation 
with instructional procedures used. All of the 
nine classes making exclusive use of verbal expe- 
riences were taught by instructors with an exclu- 
sively Liberal Arts background. Instructors with 
some background in Education showed a distinct 
preference for project techniques. Classes char- 
acterized by trial-teaching experiences, on the 
other hand, were taught by an equal percentage of 
instructors with Liberal Arts and Education back- 
grounds. 








Recommendations for Smaller Institutions 

1. Establish broader, more general classes by com- 
bining small, single-language classes. This move has 
several purposes: (1) to help insure the continuation of 
special-methods instruction by forming larger classes; 

(2) to foster recognition of common field problems and 
counteract the effect of inter-language rivalry; (3) to 
alleviate staff load. 

2. In connection with field courses, provide for individ- 
ual or group study of the problems pertinent to specific 
languages. Since many field courses are justifiably criti- 
cized as being too general and theoretical, students should, 
at some point in the term, be divided into homogeneous 
groups to study the “practical” applications of their re- 
spective languages. 

3. Tap the possibilities of cooperative teaching and 
learning. Members of the department, representing vari- 
ous languages, can pool ideas and manpower in teaching 
the field course mentioned in (1), and the single-language 
study groups mentioned in (2). Methods students and stu- 
dent teachers, who meet together in the same class, are 
found to engender much mutual stimulation.. 

4. When separate courses are not feasible, individual- 
ized or tutorial study should be provided. The door should 
not be closed entirely on occasional students who may 
wish to study the teaching of modern languages. Inaddition, 
tutorial study, which can be tailor-made to fit individual 
needs, has desirable features of its own. 





Recommendations for Larger Institutions 

1. Provide differentiated offerings in special methods 
for undergraduate students, graduate students, and teach- 
ers in service. If demand exists, both field courses and 
Single-language courses may be valuable. 

2. Provide for committee work within workshop-type 
courses. Instructors are finding that informal, flexible 
arrangements are more effective in catering to widely 
different student purposes than formal lecture or textbook 
type courses. 

3. Establish a functioning interdepartmental liaison 
body, such as a faculty committee, to establish channels 
of communication between foreign language and education 
departments, and to resolve differences in policy. Sucha 
committee should work toward active cooperation in 
matters of teacher education. 


Recommendations on Various Issues 

1. Departmental placement: regarded as immaterial, 
so long as cooperative relations exist. 

2. The length of the course: for semester courses, at 
least three hours per week; for quarter courses, at least 
four or five hours per week. 

3. Sequence in relation to student teaching: a compro- 
mise plan is recommended. Part of special methods should 
precede student teaching; part of it should be concurrent. 

4. Professional laboratory experiences: pre-student- 
teaching experiences, such as observation and participation, 
should be integrated into the course, rather than provided 
for separately. 

o. Language subject-matter content: only enough 
language content should be included in the course to illus- 
trate methods, indicate high school levels of attainment, 
and serve as raw material for student practice of teaching 
skills. Remedial language learning and review should not 
take up class time, but be taught separately, if necessary. 
To guarantee minimum language attainments before enter- 
ing the course, a language proficiency examination, as used 
be a number of institutions, is recommended. 

6. Student help in planning and evaluation: recom- 
mended; however, final grade should be left in the hands 
of the instructors. 

7. Qualifications of instructors: background in lan- 
guage, education, and psychology; experience of teaching 
a foreign language in both high school and college; travel 
or study overseas recommended, but not essential. 

8. Instruction of the course: special methods courses 
are seen to have three main purposes. Ways of achieving 
these purposes are indicated. 

a. Overview of the field. Readings done with the 
object of attempting to find personal answers to issues 
are preferable to uniform reading assignments with the 
object of learning uniform facts. Some lectures and text- 
books reading on minimum essentials are desirable, but 
should not be overdone. Field trips and guest speakers 
should be utilized more often. 

b. Development of professional attitudes. Fitting 
the student to contribute to the field of foreign-language 
teaching is regarded as the most effective means of attain- 
ing this objective. Therefore, more time should be spent 
on principles of research and problems needing experi- 
mental study. Frequent contacts with provessional organi- 
zations and publications is urged, with active membership 
strongly recommended for students. 

c. Pre-student-teaching orientation. The course 


should provide students with a preview of language teaching 
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problems. It is here that the instructor can draw upon his 
own teaching experience, and provide students with ideas 
that cannot be found in textbooks. The more vivid this 
instruction, the better. The instructor should make rich 
use of demonstration, on the principle that the multi- 
sensory approach has a greater advantage in communicating 
an understanding of a given concept than a purely verbal 
approach. Next, the student must be given abundant oppor- 
tunity to practice the skills he must learn to use in actual 
teaching. This will involve not only classroom presenta- 
tion of language units, but lesson-, unit-, and course- 
planning. An effective technique in the former case would 
be trial teaching before other members of the methods 
class, supplemented by mutual suggestion and criticism; 
in the latter case, self-initiated projects, supplemented by 
study of representative learning materials. Participations 
in actual high school class rooms are highly recommended 
as a way of acquainting students with the operations of the 
classroom, and the nature of high school pupils, which 
could be adequately learned in no other way. 

177 pages. $2.35. 


Abstract published by special arrangement with The 
Ohio State University. 


ART EXPERIENCES FOR THE 
MALADJUSTED ADOLESCENT 


(L. C. Card No. Mic 58-2001) 


David Tobin, Ed.D. 
New York University, 1958 


Chairman: Professor George K. Ross 


The problem of the study is to discover how emotionally 
disturbed adolescents in high school classes react to their 
environment and to compile art experiences that can be of 
benefit to such adolescents. The teacher whose art back- 
ground is limited is, at the same time, considered in work- 
ing out the aims of art instruction for maladjusted students 
in high school. 

Four representative schools provided classes for ex- 
perimentation: Thomas Jefferson High School represented 
the large public high school; the Hawthorne Cedar Knolls 
School was a semi-private school (a few pupils paid on a 
private basis, others were maintained on a state training 
school program: P.S. 9, Pleasantville district) sponsored 
by the Jewish Board of Guardians; the Lochland School 
represented the small private school providing full-time 
care for disturbed children; the Baldwin School typified 
the private school which educated pupils part of the day but 
offered no residential facilities. 

The rationale of the study consisted in the formation of 
seven experimental classes which undertook a variety of 
art experiences. Criteria for the selection of art experi- 
ences are derived from literature in art education and 
psychology, through interview of personnel and observation 
of classes, and by use of an adapted case study method. 
Forty-nine adapted case studies revealed a decided passive 
or aggressive pattern of disturbance. Aggressive pupils 
of the study tended to act out and externalize their disturb- 
ances. Passive boys and girls tended to be defensive in an 


internalized behavior with limited acting out of symptoms. 
Criteria for the selection of art experiences were deter- 
mined in accordance with aggressive and passive needs. 
In general, aggressively disturbed pupils needed oppor- 
tunities to vent emotions. On the other hand passively 
disturbed adolescents needed to be wheedled into experi- 
ence to express emotions. 

The responses and art work of the experimental groups 
supported the notion of decidedly passive and decidedly 
aggressive pupils. Adolescents oriented to either extreme 
usually selected art experiences that answered needs 
within the individual. Such needs had been hitherto un- 
answered and led to extremes of passivity or aggresivity. 
Art experiences which derived were categorized in the 
thesis. The implementation of art activities by teachers 
limited in art background was a concomitant consideration. 
Art experiences were resolved into art areas in terms of 
adjustment education. Resultant areas were: 1. Undirected 
Activities, a term which designated those experiences of 
cleaning, fixing, counting, and assorting. Such activities 
tended to order the irritable person’s emotions making 
him more ready to undertake purposeful and directed 
experience. 2. The term, Appreciative Expression, desig- 
nated the spectator experiences of looking, seeing, feeling, 
and touching. 3. The term Manipulation and Coordination, 
referred to such activities as the cutting of paper, designs, 
tracings, and the manipulation of pre-made forms such as 
building blocks. 4. Esemplastic Expression became a 
term which included such experiences as the manipulation 
of paint over a surface, carving, and clay modeling. 5. The 
term, Vocational and Avocational Outlets designated the 
making of objects with a view toward an occupation or 
recreation, e.g., the making of wallets, ashtrays, or em- 
blems. As experimentation within the art areas pro- 
gressed implications for the development of an adjustment 
education and therapy unfolded. 279 pages. $3.60. 




















A STUDY OF HOW THE DICTATION 
MATERIAL IN THE BASIC GREGG SHORTHAND 
SIMPLIFIED TEXTBOOKS MAY CONTRIBUTE 
TO JOB COMPETENCY 


(L. C. Card No. Mic 58-2002) 


Eleanor Tubbs, Ed.D. 
New York University, 1958 


Chairman: Professor Helen Reynolds 


Purpose of the Study 

The purpose of this study was to determine to what 
extent the dictation material contained in the basic text- 
books in Gregg Shorthand Simplified could contribute to 
the students’ learning in the areas of general business and 
thence to the students’ ultimate job competency as a result 
of a better understanding of the concepts of general busi- 
ness. 


Background of the Problem 











Considerable experience in teaching advanced short- 
hand and transcription on the secondary school level had 
convinced the writer that students were handicapped in de- 
veloping job competency becuase of a lack of understanding . 
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of business concepts. This study was made in an attempt 
to test this conviction, which was shared by other business 
educators. Evidence presented by previous studies indi- 
cated that secondary school students did not acquire these 
understandings as incidental learnings. A need for definite 
attention to the development of these understandings was 
indicated. | 


Procedures Used in Collecting Data 

It was necessary, in the first place, to ascertain what 
are the generally accepted concepts of business. A com- 
parison of several sources related to the field of general 
business revealed a rather wide agreement as to what 
these concepts of general business are. 

An analysis of the dictation material in the basic text- 
books of Gregg Shorthand Simplified provided a compre- 
hensive list of terms and expressions by means of which 








these generally accepted business concepts were expressed. 


Two groups of “run-of-the-mill” students were taught 
while this study was in progress. Group 1 received in- 
struction and practice in developing shorthand and tran- 
scription skills with no emphasis placed on developing an 
understanding of business concepts. Group 2 received 
this same instruction and practice, and in addition was 
provided with enriched learning experiences designed to 
stimulate growth in understanding of business concepts. 
These enriched learning experiences were centered around 
certain business concepts embodied in the dictation mate- 
rial. 

At the conclusion of a year’s instruction, the same 
transcription tests were administered to each group. 


Results of the Study 








A comparison of the errors made in the test transcripts 
of the students in the two groups revealed that the students 
in Group 2 transcribed more accurately than didthe students 
in Group 1. The former group made 15 fewer errors on the 
transcription of the 50 specific terms and expressions 
checked than did the latter group. As measured by the tests 
there was an improvement of 23.1 per cent in the tran- 
scripts done bythe group with enriched learning experience. 

The results of the test show that it is possible for stu- 
dents of shorthand and transcription, through classroom 
procedures, to develop a greater understanding of the 
concepts of general business. The transcripts of the group 
having the enriched learning experiences reflected this 
growth in understanding although the extent of growth was 
not so great as had been anticipated. 


Conclusions 








A study and a comparison of the transcripts made by 
the two groups lead to the following conclusions: 


1. The students who had received the special instruc- 
tion made fewer transcription errors and were able 
to make legitimate substitutions in a greater number 
of instances. 


The enriched teaching procedures would have been 
more effective 
a. hadthe students been made aware of their purpose 
b. had a definite part of each class period been 
devoted to their use 
c. had these enriched procedures been used less 
150 pages. $2.00. 


casually 
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ON STOCHASTIC LINEAR SYSTEMS 
(Publication No. 24,400) 


John Clifton Samuels, Ph.D. 
Purdue University, 1957 


Major Professor: A, C, Eringen 


Exact and approximate mathematical methods are de- 
veloped for determining various moments and probability 
distribution functions of stochastic linear systems. These 
include: (i) A method of determining the first probability 
function of the second order approximation to the solution 
of a linear differential equation containing one Gaussian 
random coefficient; (ii) A method of treating systems with 
slowly varying parameters; (iii) A closed-form expression 
for the mean square of the solution and a Stability theory of 
linear equations containing one purely random coefficient. 
The theory developed is applied to the following problems: 
(a) instability of a bar subjected to random axial loads, (b) 
instability of an RLC circuit with randomly varying capa- 
citance, (c) a long transmission line with random line 
parameters. Experiments are carried out on a combined 
tuned-plate oscillator and reactance-tube modulator simu- 
lating an RLC circuit with random capacity variations. 
This study appears to confirm the prediction of the theory 
in that there exist noise levels for which the circuit is un- 
stable in quadratic mean. 106 pages. $2.00. Mic 58-4984 


ON THE DEVELOPMENT OF CRITERIA 
FOR SERVICE SYSTEMS 


(L. C. Card No. Mic 58-2384) 


Ram Vaswani, Eng. Sc.D. 
Columbia University, 1958 


This dissertation is the result of an attempt to investi- 
gate if analytic techniques can be devised for aiding public 
administrators in their tasks of making decisions on the 
design of public service physical facilities. It questions 
the current practice of using prescriptive formulas which 
do not explicitly take into account the needs of a community 
on whose behalf the decisions are made. Then it proposes 
methods for quantifying decisions currently made and for 
improving these decisions. 

The main topic of the dissertation is the development of 
a methodology which can be used to make commensurate 
the different kinds of costs incurred by civic bodies and in- 
dividual users for the purpose of providing and using serv- 
ice facilities. Specifically, it treats the problem of a cri- 
terion which is a function of a two dimensional vector with 
each dimension considered as a measure of a resource ex- 
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pended for the provision and use of a facility. The quality 
of service rendered by the facility is a function of the 
quantity of each one of these two resources used. Since, 
in general, each community needs, or can afford, a differ- 
ent quality of service, the optimum combination of re-. 
sources employed will vary from one community to another. 
The methodology developed in this dissertation pro- 
poses that the actual décisions made by public administra- 
tors in regard to the design of service facilities be used 
as a basis for making commensurate the two dimensions 
of the cost criterion. It then proposes techniques for aid- 
ing administrators in improving their decisions. The pro- 
posed methodology is intended to be applicable within the 
framework of the current value systems of public admin- 
istrators and it recognizes the limits on their computa- 
tional capacities and access to information. | 
Once the two dimensions of the cost criterion for a fa- 
cility have been made commensurate, an optimal design, 
i.e., one corresponding to the minimum sum of costs, of 
a facility can be determined provided the demand for serv- 
ice is known deterministically. However, as is usually the 
case, the demand for service is uncertain at the time a 
facility is being designed. Also, a high user cost resulting 


from some designs of a facility might be known to have an 


inhibitory effect on the demand for service. This poses 
some problems in the case of facilities which have a serv- 
ice objective. These problems, together with some de- 
cision criteria for choice under uncertainty, have been dis- 
cussed in the dissertation. 133 pages. $2.00. 


ENGINEERING, AERONAUTICAL 


THE ROLE OF CATALYTIC RECOMBINATION 
RATES IN STAGNATION HEAT TRANSFER 
AT HYPERSONIC SPEEDS 


(L. C..Card No. Mic 58-1782) 


Robert J. Goulard, Ph.D. 
Purdue University, 1958 


Major Professor: H. DeGroff 


When a body travels at velocities of the order of 20,000 
ft. per second, the resulting strong shock generates very 
high temperatures (from 6,000°K to 8,000°K, depending on 
altitude) and dissociates nearly all of the oxygen and nitro- 
gen of the air. Some of this dissociated air enters sub- 
sequently the colder layers 1round the cool wall (~ 1500°K) 
and recombines with large release of heat. The heattrans- 
ferred to the relatively cool wall of the missile nose is 
therefore in large part the energy of recombination of the 
atoms. If such recombination could be prevented, this 
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Chemical energy would be washed past the body and the 
heat transferred to the wall would be greatly reduced. 

The purpose of this thesis is: 

a) To determine approximately for what conditions of 
flight such a recombination will not take place inside the 
boundary layer (“frozen” flow). 

b) To establish, in the case of frozen flow, what physi- 
cal factors control the catalytic recombination that can 
take place at the wall surface and their effect on heat 
transfer. 

The first problem is solved by first selecting an appro- 
priate Damkohler number for the stagnation laminar flow 
in a reacting mixture. The available numerical solutions 
for special cases can then be extended to a general di- 
mensionless solution. It is shown on this basis that such 
a frozen flow is the rule for a large range of altitudes, 
velocities and nose diameters. 

The second problem is limited to the frozen flow case 
(surface reaction only). This choice reduces the mathe- 
matical complexity of the recombination process to a 
boundary value condition only. It remains to uncouple a 
system of three non linear equations. Lees has shown in 
the case of zero atom wall concentration, that such un- 
coupling could be done in first approximation. In the case 
of a finite recombination rate at the wall, however, a non 
Similar boundary condition is introduced here which can 
be reduced to similarity for stagnation flow only. 

Lees’ and Fay-Riddell’s heat transfer solution are 
shown to correspond to the limiting case of an infinitely 
fast catalyst. For a given nose material, the percentage 
of the heat transferred by catalysis increases with the ve- 
locity, the nose diameter and the wall temperature, and 
decreases with altitude. Finally, the experimental values 
recently obtained by Linnett and Marsden for the catalytic 
recombinations rates of oxygen atoms on various surfaces 
illustrate numerically the importance of the nature of the 
wall on the catalytic heat transfer to a missile nose. In 
particular, the superiority of pyrex surfaces over metallic 
ones stresses the need for more experimental values for 
glassy and ceramic coatings. 58 pages. $2.00. 


SUBSONIC COMPRESSIBLE FLOWS WITH 
CIRCULATION BY A METHOD OF CORRESPONDENCE 
FOR CASCADES AND ISOLATED AIRFOILS 


(L. C. Card No. Mic 58-1789) 


Czeslaw Pawel Kentzer, Ph.D. 
Purdue University, 1958 


Major Professor: Merrill E. Shanks 


The thesis presents a method, based on the assumption 
of a linear pressure-volume relation, developed for solving 
both the direct cascade problem (determination of the ve- 
locity at infinity behind a plane, infinite cascade of identi- 
cal blades and the pressure distribution on the surface of 
an individual blade) and the inverse problem (designing of 
a cascade of identical blades with given upstream condi- 
tions and with an arbitrarily prescribed velocity distribu- 
tion along the surface of a blade). The cases of a flow past 
an isolated profile and incompressible flows may be treated 
by the present method as special cases of a compressible 
cascade flow. | 





Since most of the theoretical difficulties involved in 
mapping of incompressible flows into compressible flows 
arise in the inverse problem, the latter is treated at 
length. With the conditions on the mapping established, 
the inverse method is then readily adapted for solving the 
direct problem. Both the direct and the inverse methods, 
as presented here, involve the same functions and pa- 
rameters thus facilitating greatly the programming of 
computations for a digital computer. Many subroutines 
can be used interchangeably in programs for the directand 
the inverse problems. 

In the inverse cascade problem, the closure conditions 
are imposed on the associated circle flow (incompressible) 
and are expressed by a system of four equations involving 
transcendental functions in terms of parameters charac- 
terizing the circle flow. A proper choice of a circle po- 
tential and of velocity behavior at the stagnation points 
gives a mapping of the circle into an infinite plane cascade 
of identical closed profiles with arbitrary trailing edge 
angle and with a prescribed velocity distribution satisfying 
mild restrictions at the stagnation points. The solution of 
the inverse problem is then reduced to computing of a 
harmonic conjugate of a continuous function given on the 
unit circle. Coordinates of the airfoil are obtained subse- 
quently by integration of known functions. 

In the case of an isolated profile, considered as a 
limiting case of a cascade with infinite spacing, the circle 
potential is determined uniquely (except for a scale factor) 
by the airfoil range of potential and circulation. Closure 
of an isolated profile may be accomplished only by modifi- 
cation of the prescribed velocity distribution. Necessary 
changes in the velocity distribution may be restricted to 
the neighborhood of the stagnation points. Effects of ve- 
locity modification on the shape of the airfoil are dis- 
cussed. 

The formulation of the direct problem was patterned 
after the method developed by Lipman Bers for the case of 
an isolated airfoil. This method involves a solution of a 
non-linear integral equation by iteration. Convergence of 
the iteration process depends greatly on the O-th order 
approximation to the solution from which successive ap- 
proximations are obtained. Results of the inverse problem 
provide such initial data for the iteration process. 

Numerical examples are included to illustrate a solu- 
tion of the inverse problem for two highly loaded, subsonic 
impulse cascades whose streamline patterns are sym- 
metric with respect to the cascade axis. In this special 
case the hodograph of the flow and the circle flow are also 
symmetric and the equations expressing closure conditions 
simplify considerably. 117 pages. $2.00. 


SOLUTIONS OF SOME PROBLEMS 
IN. STEADY CREEP 


(L. C. Card No. Mic 58-1600) 
B. Venkatraman, Ph.D. 
Polytechnic Institute of Brooklyn, 1958 
Adviser: P. G. Hodge, Jr. 


The present work is concerned with the analysis of 
structures in which the deformations are caused exclu- 
sively by steady creep. The particular problems considered 
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are trusses, beam and frames, a thick-walled tube subject 
to uniform internal pressure, pure torsion of prismatic 
and cylindrical bars, and circular plates under normal 
pressure. Some of the problems are analysed with the 
elastic analogue as basis, while others are based ona 
creep flow law formulated in quite similar terms to those 
of plastic flow. 

In trusses, beams, and frames, where the stresses are 
essentially one-dimensional, the elastic analogue is first 
used to reduce the creep problem to one in non-linear 
elasticity. Then, certain methods of obtaining approximate 
solutions are discussed. These are based upon the mini- 
mum energy principles and also the behavior of a rigid- 
plastic material. Some examples are worked out by the 
exact and approximate methods and the results compared. 

Next, for a theory of creep in three dimensions, a gen- 
eral creep law is established based upon a generalizat.on 
of the uniaxial law. Also, other types of generalizations 
based on known theories of plasticity are discussed. It is 
shown that in problems of plane strain and St. Venant tor- 
Sion, these generalizations lead to the same conclusion. | 
The generalized laws are first illustrated by application to 
the plane strain problem of a thick-walled tube subject to 
uniform internal pressure, where an exact solution is ob- 
tained based upon the elastic analogue. The torsion of 
cylindrical and prismatic bars is then analysed by the 
minimum energy principles. These methods yield upper 
and lower bounds on the angle of twist. Finally, by means 
of a creep flow law based upon a maximum shearing stress 
condition, the behavior of circular plates on simple and 
clamped edge supports and subjected to uniform normal 
pressures is investigated. Closed form solutions for mo- 
ments and creep deformations are presented. 

130 pages. $2.00. 


ENGINEERING, CHEMICAL 


INTERFACIAL TENSION AND DENSITY OF 
TERNARY SYSTEMS AT 
THEIR NORMAL BOILING POINT 


(L. C. Card No. Mic 58-1647) 


Horace Randolph Crawford, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor Matthew Van Winkle 

The normal boiling points and the interfacial tensions 
and densities at the normal boiling points were determined 
for the ternary systems toluene--n-octane--ethyl cyclo- 
hexane and methanol--water--ethylene glycol, and also for 
their component binary systems and pure components. The 
interfacial tensions were determined by the capillary rise 
method. 

The refractive indices and densities at 30°C. were deter- 
mined for the above systems. 

The following correlation was proposed to predict the 
surface tension of a multicomponent mixture at any tem- 
perature when only pure component data are available 





, -T)* 
Zi 
PD x; 


where og = interfacial tension 





0 


Zi = volume fraction of component i 

= T/T, a pseudo reduced temperature 
Té = 2 2; T,.;, a pseudo critical temperature 
n' =2 Zn; 
n; =a constant peculiar to component i 


A; =a constant peculiar to component i 


Equation 1 was compared to literature data and found 
adequate for most mixtures. Limitations on the correla- 
102 pages. $2.00. 


tion are given. 


THE MIXING OF LIQUIDS FLOWING THROUGH 
BEDS OF PACKED SOLIDS 


(L. C. Card No. Mic 58-1394) 


Earl Albert Ebach, Ph.D. 
University of Michigan, 1957 


When a liquid flows through a fixed bed and concentra- — 
tion gradients exist in the liquid, a mass transfer process 
occurs which tends to decrease the gradients. This mass 
transfer process is the result of the liquid mixing occurr- 
ing within the interstices of the bed. Previous studies 
have concerned the radial mixing of both gases and liquids 
flowing through fixed beds and the axial mixing of gases 
flowing through fixed beds. There are practically no data 
on axial mixing for liquid systems. The present investi- 
gafion has resulted in the evaluation of axial mixing oc- 
curring in liquids flowing through fixed beds of solids. 

The evaluation of the degree of axial mixing was car- 
ried out in equipment designed and constructed to analyze 
the response to some form of initial disturbance in the 
flowing liqiiid stream. The equipment consisted of storage 
units from which aqueous solutions were forced through 
the system, a generating unit to initiate the inlet disturb- 
ance, a glass testing section filled with various packings, 
and a set of flowmeters. Continuous colorimetric photom- 
eters were designed to determine the concentration of 
tracer (Pontamine Sky Blue 6BX dye) in the flowing 
streams. 

Two experimental methods were employed during the 
research. A frequency response method, in which the in- 
let composition was varied sinusoidally, was used for high 
flow rates. Colorimetric analysis of the solution compo- 
sitions were made at the inlet and outlet of the test sec- 
tion and axial diffusivity was determined from a compari- 
son of the inlet and outlet composition wayes. Experi- 
mental difficulties encountered at low flow rates led toa 
second experimental approach ‘nown as the pulse function 
method. In this pulse function method, axial diffusivity 
was evaluated from the outlet pulse concentration profile 
which resulted from the instantaneous injection of a con- 
centrated dye at the inlet. 

A series of experiments, in which the interstitial velocity 
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was varied from 0.0008 ft/sec to 0.3 ft/sec for four sizes 
of glass spheres having diameters of 0.0083, 0.039, 0.133 
and 0.265 inches, resulted in data showing the effect of 
liquid velocity and particle diameter on axial mixing. The 
formula for axial diffusivity, D; , determined from the ex- 
perimental data, is 


where 


for the region where the product of particle diameter, dp, 
and interstitial velocity, u, is less than 5.5 x 10~* ft*/sec. 

Spheres, Raschig rings, Berl saddles and Intalox sad- 
dles were used as packing to determine the effect of parti- 
cle shape on axial mixing. Packings having the same ap- 
proximate equivalent diameter (0.20 to 0.26 in.) produced 
approximately the same axial mixing indicating, in so far 
as nas been investigated, that the shape of the packing has 
little effect on axial mixing. 

Experiments using solutions of propylene-glycol and 
water having viscosities ranging from 1 to 26 centipoises, 
indicated that viscosity has little effect on axial diffusivity 
over the range investigated. 

The axial mixing data is correlated in a plot of modi- 
fied Peclet number, dpu/Dz, as a function of Reynolds 
number, d,v,P/“ For Reynolds number increasing from 
0.01 to 10, the Peclet number decreases from 0.60-0.80 to 
0.32-0.42. The Peclet number then increases gradually to 
a value of 0.7-0.9 at Reynolds number of 170. 

The results of the present investigation show that the 
axial mixing of liquids flowing through fixed beds is greater 
than the radial mixing previously determined, and hence 
much greater than usually assumed and perhaps should not 
be neglected in reactor calculations. 184 pages. $2.40. 


DIRECT CONTACT HEAT TRANSFER 
IN A BAFFLE-PLATE TOWER 


(L. C. Card No. Mic 58-1522) 


Marcelian Francis Gautreaux, Jr., Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Jesse Coates 


Baffle-plate and disc-and-donut towers have been fre- 
quently used for direct contact heat transfer between gas 
and liquid; however, knowledge of the nature of the gas- 
liquid contacting and satisfactory process design proce- 
dures have been lacking. In the present investigation, for 
the first time the nature of the gas-liquid contacting was 
established, and new fundamental process design proce- 
dures were developed. 

To insure faithful reproduction of the gas-liquid con- 
tacting as it occurs in large-scale towers, a “section” or 
“slice” of a large-scale baffle-plate tower was constructed, 
rather than a small-scale model. The experimental con- 
tactor was a 6 in. x 18 in. box containing four 4.5 in.-wide 
baffle-plates with an 18-in. spacing in the vertical direc- 
tion. A Plexiglas cover permitted visual studies to be con- 
ducted, which resulted in the formulation of a model of gas- 
liquid contacting embodying these features: (1) liquid does 





not mix in the direction of its flow; (2) gas is completely- 
mixed between contacts with liquid; (3) liquid is mixed in 
the direction perpendicular to its flow; (4) the efficiency 
of contacting is the same at all points in the curtain; and 
(5) liquid entrainment is negligible. The influence of devi- 
ations from characteristics (2) and (5) was investigated 
mathematically, and new useful relations for these effects 
were formulated. 

Utilizing this model, fundamental equations describing 
heat and mass transfer in the liquid curtain were formu- 
lated for three cases of commercial significance: (1) heat 
transfer with no mass transfer; (2) simultaneous heat and 
mass transfer, adiabatic operation of the contactor; (3) 
Simultaneous heat and mass transfer, non-adiabatic opera- 
tion of the contactor. In Case (1) the concepts of point and 
plate efficiencies for heat transfer were introduced, and a 
graphical procedure was devised for “stepping-off” the 
number of curtains. The results of Case (2) were similar 
in form to those for a truly countercurrent contactor. 
Notice that in a baffle-plate tower there is cross flow in 
each curtain, not countercurrent flow. For Case (3) the 
concept of a gas phase enthalpy driving force was intro- 
duced and employed in the derivation of the fundamental 
equations. Graphical techniques were introduced to facili- 
ate analysis of Case (3), and simplified equations were de- 
veloped for the case of a straight equilibrium curve. For 
systems other than air-water, a “pseudo” equilibrium 
curve was defined. 

Experimental runs were made using the system: air- 
water. The Lewis relation was verified. The gas phase 
heat transfer coefficient based upon the superficial area 
of the liquid curtain varied directly with the gas mass ve- 
locity based upon this same area and was independent of 
the liquid rate over the wide range of flows investigated 
(liquid rate from 1380 to 9100 lb/hr and mass velocity of 
gas from 1040 to 5200 lb/hr-ft? of superficial area of the 
curtain). The contactor thus demonstrated a surprising 
verSatility, maintaining a high efficiency (gas phase point 
efficiency about 77%) over a wide range of flow conditions. 

Additional equations were developed to enable consid- 
eration of the contactor as a distillation tower. Numerical 
calculations indicate that the contactor has tremendous po- 
tential in distillation operations, which stems not only 
from the satisfactory efficiency of contacting, but also 
from the absence of backmixing of liquid in the liquid cur- 
tain. 178 pages. $2.35. 


THE LACTIC ACID FERMENTATION AT 
CONTROLLED pH: KINETICS OF THE BATCH 
PROCESS AND CONTINUOUS FLOW THEORY 

AND EXPERIMENTS 


(L. C. Card No. Mic 58-1156) 
Robert Luedeking, Ph.D. 
University of Minnesota, 1956 


Adviser: Edgar L, Piret 


The kinetics of the fermentation of glucose to lactic 
acid have been investigated. First, six batch fermenta- 
tions were conducted at 45°C., each at a constant pH be- 
tween 4.5 and 6.0, and the instantaneous rates of bacterial 
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growth and of lactic acid formation throughout each fer- 
mentation were measured. The organism employed was 
the homofermentative Lactobacillus delbruckii NRRL- 
B445, and the medium consisted of an aqueous solution of 
five per cent glucose fortified with three per cent yeast 
extract and added mineral salts. 

It was found that the instantaneous rate of acid produc- 





tion, ae could be related to the instantaneous bacterial 


growth rate, i and to the bacterial density, N, throughout 
a fermentation at a given pH by an expression 


dP _ aN 
.. 


where the constants @ and B are determined by the pH of 
the fermentation. 

Theoretical design equations and graphical methods 
were then developed for predicting from batch data the per- 
formance of continuous flow fermentation systems, both 
single-vessel and multi-stage. Both steady-state and 
transient conditions, as well as the stability of continuous 
fermentation processes were considered. 

Finally, lactic acid fermentations at controlled pH 
levels were conducted in a single vessel under conditions 
of continuous flow. The results are presented and are 
compared to the performance predicted from the batch ex- 
periments using the methods and equations developed. 

184 pages. $2.40. 


+ BN, 


VAPOR-LIQUID EQUILIBRIA OF THE SYSTEM: 
SULFUR DIOXIDE-ACETALDEHYDE-WATER 


(L. C. Card No. Mic 58-1920) 


Allen Edwin Rabe, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Edwin N. Lightfoot, Jr. 


The objective of the research was to experimentally de- 
termine the equilibria in the systems: 

(a) Acetaldehyde and water 

(b) Sulfur dioxide and water 

(c) Acetaldehyde and sulfur dioxide in water 

The two binary systems were studied at six tempera- 
ture levels, 30°C through 80°C at 10°C intervals; and at 
four solute concentration levels, one-tenth molar through 
seven-tenths molar at two-tenths mol per liter intervals. 

_ The experimental data were very consistent and were 
correlated within+2.8 percent and +1.5 percent for SOz and 
AcH, respectively. The simple correlating equations are 
based on theoretical considerations and express the partial 
pressure of either solute as a function of temperature and 
concentration. 

In the acetaldehyde-water system, the data were readily 
correlated by considering two thermodynamic equilibria. 
First, vaporization of the unhydrated acetaldehyde, a physi- 
cal equilibrium; and second, hydration of the acetaldehyde 
in solution, a chemical equilibrium. The heat of vaporiza- 
tion of acetaldehyde from dilute aqueous solution was found 
to be 7,090 calories per gram mol and the previously re- 
ported value for the heat of hydration of acetaldehyde, -5,100 
calories per gram mol was confirmed. 





The data for the sulfur dioxide-water system were also 
correlated by considering two thermodynamic equilibria: 
vaporization of the unionized sulfurous acid, a physical 
equilibrium, and primary ionization of the sulfurous acid 
in dilute aqueous solution, a chemical equilibrium. With 
the exception of the stoichiometric mean molar ionic ac- 
tivity coefficient of the first dissociation of sulfurous acid, 
all activity coefficients in the region studied were found to 
be unity. The calculated heat of vaporization of sulfur 


dioxide from dilute aqueous solution was 1,230 cals/gm. 


mol. 

In the ternary system, equimolar solute solutions were 
investigated at three temperature levels, 30°C, 50°C, and 
80°C, and solutions containing two-tenths molar excesses 
of either solute were studied at 50°C. 

Independent analytical techniques for both acetaldehyde 
and sulfur dioxide were developed. The analysis of the 
sulfur dioxide is bounded by error limits of +0.5 percent 
at a minimum vapor concentration of 4 (107-*) molar, 
whereas the acetaldehyde analysis error limits are +1.0 
percent at a minimum vapor concentration of 2 (107°) 
molar. 

Measuring the vapor-phase concentrations of both 
solute constituents presented an expedient means of in- 
vestigating the ternary equilibria. The theory pertaining 
to the ternary equilibrium is developed. 

The static technique selected to study the equilibria 
employed a unique equilibrium bulb, some advantages of 
which are listed below. 

(1) The volume ratio of liquid space to vapor space is 
about ten to one and the solution composition may be as- 
certained in advance, as only a negligible concentration 
change results upon equilibration in the bulb. 

(2) The vapor and liquid phases are not separated by a 
constricted path during the equilibration process; thereby 
providing a more rapid approach towards equilibrium. 

(3) Due to a novel mercury displacement method, there 
is no possibility of the saturated gas phase condensing in 
the vapor chamber prior to removal of the bulb from the 
bath. 

(4) When steady-state conditions obtain, the system is 
indisputably at equilibrium and a specially developed tech- 
nique for complete absorption of the measured constituent 
from the vapor bulb yields its equilibrium concentration. 

Principles involved in the design of a thermostatic bath 
are discussed with particular attention given to the tem- 
perature sensing element. 

The bath designed for this study controlled tempera- 
tures to a thousandth of a degree in the 30°C to 40°C tem- 
perature range and to within two hundredths of a degree 
at 90°C. Proportional control of the bath temperature was 
not required and distilled water was used throughout as 
the bath medium. 

Apparatus for the measurement of total pressure above 
a multicomponent solution was designed in this study to 
check the validity of Raoult’s Law for the solvent. The 
merits of this particular piece of apparatus are outlined. 

198 pages. $2.60. 
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ADSORPTION OF MIXED VAPORS 
ON POROUS MEDIA 


(L. C. Card No. Mic 58-1621) 


John Nelson Reeds, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Karl Kammermeyer 


The adsorption of methanol and benzene vapors on Vycor 
porous glass adsorbent was studied at 15°, 25°, and 35° C. 
It was found that benzene was usually preferentially ad- 
sorbed at most but not at all concentrations. Benzene was 
preferentially adsorbed at all of the concentrations of vapor 
corresponding to the azeotropic composition of methanol 
and benzene at the temperatures investigated. However, at 
very high concentrations of methanol, the concentration of 
methanol in the adsorbate was higher than that in the vapor. 

This corresponded to the formation of a vapor-adsorbate 
azeotrope or an adsorption azeotrope, similar to a vapor- 
liquid azeotrope, but shifted towards the methanol-rich side 
of the equilibrium system. This shift was correlated as a 
function of temperature with a fair degree of success. A 
van Laar correlation was applied towards the prediction of 
the vapor-adsorbate equilibrium with only moderate suc- 
cess. 78 pages. $2.00. 





REACTION KINETICS OF PORCELAIN 
ENAMEL-METAL SYSTEMS 


(L. C. Card No. Mic 58-1742) 


Richard Moore Spriggs, Ph.D. 
University of Illinois, 1958 


The interpretation of ceramic systems by the use of 
reaction kinetics has received particular attention in re- 
cent years. The value of such a treatment is apparent, 
Since it enables one to evaluate reactions quantitatively, 
Showing the effect of such important parameters as time, 
temperature, and concentration. In addition, mechanisms 
of presently-designed systems may be evaluated and the 
behavior of systems of future interest predicted. 

The reaction kinetics of the elevated temperature fusion 
reactions between various powdered metals and finely di- 
vided sodium-boro-silicate porcelain enamel frits contain- 
ing Single metallic ions were studied in this investigation. 
The powdered metals employed were nickel, cobalt, iron, 
and magnesium; and the metallic ions were copper, nickel, 
cobalt, and iron. These reaction studies were made as a 
function of time (2 to 15 minutes), temperature (1400° to 
1700°F), and concentration of the metallic ion in the frit 
(0.10 to 0.50 moles per mole of base glass). 

Standard oxidation potentials provided the basis for 
these evaluations, with the metallic ion in the frit having a 
lower potential than the metal powder added, for most of 
the metal-metal ion couples studied. Combinations were 
also employed where the powdered metal had a greater po- 
tential. 

A quantitative X-ray diffraction technique was used to 
determine the amount of metallic ion in each reaction 
which had been reduced to the metallic state by the added 
metal. By use of the kinetic equation for reactions of the 





second order, specific reaction rates expressing the 
metal-metal ion reactions in these enamel-metal systems 
were calculated from the diffraction data. The tempera- 
ture dependence of the reaction rate was shown by use of 
Arrhenius equation curves. Activation energies for each 
enamel-metal system were determined from the slope of 
these curves. } 

The results of this study were in accordance with the 
general theory of chemical kinetics, with increases in 
time, temperature, and metallic ion content resulting in 
increases in the amount of reduced metallic ion. 

The reactions studied obeyed the Arrhenius equation 
by exhibiting a linear relationship between the logarithm 
of the specific reaction rate and the reciprocal of the ab- 
solute temperature. | 

Inversions in the order of reaction rates for two dif- 
ferent metals with the same metallic ion frequently oc- 
curred at certain times and temperatures. 

The iron ion, when coupled with cobalt or nickel metal, 
was reduced to a lower valence but not to the metallic 
State. 

Standard oxidation potentials and heats of reaction may 
be used qualitatively as reaction indices, subject to or- 
dering changes at elevated temperatures and/or the ac- 
celerating influence of adsorbed and/or evolved gases. 

Reactions such as Fe + CoO(NiO) = FeO+ Co(Ni), 
which might take place at an enamel-metal interface, were 
strongly favored to the right, and little tendency existed 
for the reverse to occur. : 

An evaluation of the kinetics of the chemical reactions 
that take place during porcelain enameling should ulti- 
mately lead to a fuller understanding of enam-i-metal sys- 
tems by aiding in the interpretation of phenomena such as 
adherence, gas evolution, and metallic precipitation at or 
near the enamel-metal interface. 71 pages. $2.00. 


ENGINEERING, CIVIL 


NUMERICAL ANALYSIS OF 
NORMALLY LOADED PLANE FRAMES 


(L. C. Card No. Mic 58-1745) 


Murphy Henry Thibodeaux, Ph.D. 
University of Illinois, 1958 


The numerical procedures developed in this study may 
be used to determine the deflections and rotations along a 
structure which lies in a plane and is loaded normal to its 
plane. The frame may have any shape in plan and need 
not have a uniform cross section along its length. All 
members are assumed to be of closed type cross section. 
The method does not limit the support conditions at the 
ends and the frame may be continuous over its supports. 
Two types of frames are considered: the polygonal frame 
composed of straight segments, and beams which are 
smoothly curved in plan. 

The methods proposed use the general numerical tech- 
niques first published by N. M. Newmark for straight 
beams and columns; therefore this work represents an 
extention of the basic Newmark technique to the analysis of 
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normally loaded plane structures. For frames composed 
of straight line segments, an “angle change” procedure 
using numerical integration is suggested. For frames 
made up of smooth curves, the procedure presented ac- 
complishes the solution of the governing differential equa- 
tions involved by employing successive approximations and 
numerical integration. Illustrative examples are included 
to demonstrate the application of the procedures to actual 
problems. Investigation of the use of straight segments as 
an approximation for a curved beam indicates that this may 
be done without serious error, provided enough beam di- 
visions are used in the numerical integration. 

The, procedure developed may be used for finding dis- 
placements in structures, determinate or indeterminate, 
for which the external reactions are known. This tool may 
serve for evaluating redundants in various indeterminate 
forms, and consequently for the stress analysis and design 
of plane frames. Since deflections and rotations are ob- 
tained at each division point along the beam, the method 
may be advantageously applied in determining quantitative 
influence lines. 88 pages. $2.00. 


THE PLAT: ITS VALUE TO THE INDIVIDUAL 
AND TO SOCIETY 


5 Oe Card No. Mic 58-1633) 


Robert Jones Wheeler, Ph.D. 
State University of Iowa, 1958 


Co-Chairman: Professor C, J. Posey 
Professor Charles W. Davidson 


A private subdivision of land into lots and streets be- 
comes official by recording a formalized plat of the area. 
The value of the plat to the individual results from the sur- 
vey which physically defines the boundary lines and the re- 
corded plan drawing which contains the information to de- 
scribe and relocate all individual lots. Society derives 
definite benefits through the plat and associated material 
that convey private lands to the public for streets and other 
uses. Also, plat approval is a primary element to guide the 
development of subdivisions in conformance to an accepted 
plan for land use. 

The study presents the need for plat approval to re- 
duce haphazard development and to insure installation and 
construction of private and public works which will main- 
tain standards of public health, welfare and safety. It in- 
dicates that recorded plats lack uniformity and in many in- 
Stances do not contain sufficient information to define and 
relocate platted lot lines. The existing plat law concerned 
with the platting procedure is discussed and compared to 
existing practices. County planning and zoning and the 
limited access statutes are found to lack a technique to 
guide the development of land. 

From the study, the writer proposes a plat law specify- 
ing plat surveys and content to maintain uniform records 
and a definite procedure for plat approval. It is suggested 
that plat approval at the local government level be intro- 
duced so that the growing population will have a technique 
to guide land planning. Limited access control can be as- 
sured by plat review prior to development, without injury 
to the proprietor or the public through unwise investments. 





Review at the state level for all plats is suggested to in- 
sure procedure and content for uniform records. 
131 pages. $2.00. 
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THE SYNTHESIS OF MULTI-CHANNEL AMPLIFIERS 
(L. C. Card No. Mic 58-1373) 


Ben Frederick Barton, Ph.D. 
University of Michigan, 1957 


This dissertation presents new direct procedures for 
the design of wideband amplifiers. Wideband operation is 
achieved by partitioning, i.e., by parallel operation of a 
number of narrow amplifier chains. The only previous de- 
Sign procedure for such amplifiers involved iterative tech- 
niques. 

It is shown that there is a simple criterion for deter- 
mining the optimum number of channels, in the interests of 
maximizing the gain over a prescribed band with a fixed 
number of tubes of a given type and a given interstage 
complexity. The criterion is simply that a mean stage 
gain of -€ (~ 2.718) is achieved in the individual channels. 
The criterion is approximate, in that losses in the input 
and output coupling networks are neglected. 

The design of input and output coupling networks pro- 
viding equal transfer impedances to all channels is con- 
Sidered. It is shown that previously published studies by 
the present author and others determine optimum networks 
for this case. 

The design of input and output coupling networks 
achieving selective transfer impedances (on a frequency 
basis) to the several channels (from the common source 
or load) is considered. Such ‘partitioning” networks are 
particularly desirable for power amplifiers, where the 
loss associated with an output coupling network providing 
equal transfer impedances to all channels has a detri- 
mental effect on efficiency. Design principles for parti- 
tioning networks are presented, and a number of illustra- 
tive examples are worked out. It is shown that the result- 
ing coupling networks are substantially superior to net- 
works previously utilized, which provided equal transfer 
impedances to all channels. 

A synthesis technique is introduced and illustrated, 
whereby partitioned amplifiers with prescribed overall 
gain characteristics can be obtained. The method involves 
the introduction of suitable all-pass factors into the over- 
all gain function. The resulting function is then decom- 
posed into a number of factors, each of which is associated 
with a particular portion of the circuit. Provisions for the 
type of input and output coupling networks sought (parti- 
tioning or non-partitioning) are made in straight forward 
manner, and a qualitative control of the shape of the chan- 
nel responses is practical. The examples presented are 
confined to two-channel lowpass amplifiers. The princi- 
ples discussed are useful in the design of more complex 
amplifiers. 

A qualitative picture of the manner in which a gain- 
bandwidth advantage can accrue for a partitioned amplifier 
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is presented. This discussion leads to a statement of the 
characteristics to be sought in a partitioned amplifier, in 
order that its gain approach the maximum feasible gain 
with the given tubes and interstage complexity. Certain 
conclusions are reached concerning the overall gain func- 
tions which should be studied in order to obtain exact pre- 
scribed gain characteristics and a maximum gain-band- 
width advantage. 

An alternate design principle is also discussed. It is 
shown that a number of amplifier chains can be incorpo- 
rated into an amplifier in such a way that a relatively good 
approximation to the rectangular gain characteristic is in- 
sured. The design method is based on the idea that, ina 
multi-channel amplifier, a number of crossover regions 
(in frequency) occur, and that in each of these regions only 
two substantial output components need exist at the load. 
The design procedure consists, then, of choosing the cir- 
cuitry in such a way that the two substantial signals in 
each crossover region reinforce at the load at a single fre- 
quency. A region of satisfactory adjustment of the gain in 
the crossover region relative to the (equal) midchannel 
gains of the amplifier is insured. Experimental results for 
amplifiers designed on this principle are presented which 
have amplification characteristics suitable for most appli- 
cations. Examples are presented both with and without 
partitioning at the coupling networks. 145 pages. $2.00. 


A SAMPLE MODULATION TECHNIQUE FOR THE 
STUDY OF INFRARED ABSORPTION SPECTRA 


(L. C. Card No. Mic 58-2071) 


James Clare Gilfert, Ph.D. 
The Ohio State University, 1957 


A technique for the study of infrared absorption spectra 
in gases is presented. The novel feature of this method is 
a periodic pressure variation of the absorbing gas. At the 
pressure-modulation frequencies employed in this study, 
the pressure variation is found to be accompanied by an 
adiabatic temperature variation. It is possible to corre- 
late the spectra obtained through the use of the pressure- 
modulation technique with the spectra obtained by conven- 
tional methods. Several spectra of pressure-modulated 
samples are presented, with conventional spectra of the 
Same gas samples, as obtained with high-resolution and 
low-resolution spectrometers. Qualitative and quantitative 
interpretations of the data show that the pressure-modula- 
tion technique serves to reduce the observed effects of 
Spurious absorptions due to atmospheric constituents, to 
provide a direct method of obtaining pressure-growth in- 
formation, and to improve the positional definition of ab- 
sorption lines associated with high values of the rotational 
quantum numbers. 101 pages. $2.00. 





A PROBABILITY COMPUTING RECEIVER 
(L. C. Card No. Mic 58-1799) 


Raymond Keith Masnaghetti, Ph.D. 
Purdue University, 1958 


Major Professor: George R. Cooper 


The problem of detecting repetitive Signals in noise is 
approached in this thesis by quantizing the amplitude in- 
formation present in the tested waveform. This conver- 
sion of continuous amplitude information to discrete form 
permits integration and storage to be accomplished by 
digital methods, with storage and integration periods of 
unlimited duration. In a radar system, improved decisions 
regarding target presence, target range rate, and future 
target position are, then, possible by storing the quantized 
amplitude information over several scans. 

The price paid for such a system, aside from increased 
equipment requirements, is the loss of amplitude informa- 
tion by the quantizing process. This loss can be mini- 
mized by proper division of the analogue amplitude infor- 
mation into digital form. The criteria used in the design 
of the quantizer is the conservation of average likelihood 
ratio between the continuous and discrete amplitude dis- 
tributions of signal-plus-noise and noise alone. Likelihood 
ratio, which represents the ratio of the likelihood that a 
sample of the tested waveform came from signal-plus- 
noise to the likelihood that it came from noise alone, is 
Shown to be proportional to the a posteriori probability of 
Signal presence developed by Woodward. 

Gaussian noise added at the input to the receiver and 
passed through linear r.f. and i.f. stages is assumed for 
the probability distribution of noise alone. A fluctuating 
Signal, with fluctuations rapid compared to the signal repe- 
tition period and added to the noise before passage through 
the r.f. and i.f. stages, is assumed for the signal-plus- 
noise distribution. An expression for the a posteriori 
probability distribution for signal presence is obtained 
from these distributions. 

Once these theoretical aspects are developed and justi- 
fied, attention is devoted to the best location for the quan- 
tized bias levels. The levels are chosen to produce a mean 
fractional error in likelihood ratio of zero and a minimum 
variance in likelihood ratio fractional error. Data and 
curves for the bias locations of a two, four, and eight level 
quantizer are presented. 

With the level markers at their proper locations, the 
average likelihood ratio per pulse for various signal-to- 
noise ratios are computed and presented. A threshold test 
is next applied to the quantized systems for comparison 
with conventional analogue integration. Finally, a rudi- 
mentary model of a probability computing receiver, em- 
ploving amplitude quantization, is presented and discussed. 

125 pages. $2.00. 
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SYNTHESIS OF A CLASS OF 
DRIVING POINT IMPEDANCES 


(L. C. Card No. Mic 58-1301) 


Nicholas Louis Pappas, Ph.D. 
Stanford University, 1958 


A class of driving point impedances is defined by the 
Theorem: Ifa rational alg@traic function Z(p) = U/V with 
n+1 finite poles is to be realized as a four terminal RC 
(RL) network terminated by an inductor (capacitor) it is 
necessary and sufficient that : 

1) Z be an algebraic positive-real function; 





2) Z have at most only one pair of complex conjugate 
poles and one pair of complex conjugate zeros; 


3) n-1 real (negative) poles and n-1 real (negative) zeros 
of Z be distinct, simple, and interlace, and that one 
real zero of V (U) have magnitude less than the magni- 
tude of all real zeros of U(V); [the remaining two 
poles and two zeros are not subject to this condition, 
and if they are not complex conjugates (see 2) then 
they may be real negative double zeros or distinct 
real zeros.| 

This theorem is proved. The proof yields a canonical 
network which is easily obtained from Z. The procedure 
commences by making a partial fraction expension of Z. 
Each term arising from the n-1 negative real poles is posi- 
tive real and is readily realized as a resistor in parallel 
with a capacitor. The two remaining terms are combined 
to form an impedance Z, of order two which is shown to be 
positive real. A procedure for synthesizing Z, is pre- 
sented. In addition a procedure is outlined for obtaining 
all equivalent networks with the same topological form. 

Therefore this Z class is severely restricted as can be 
appreciated by comparison with the Z class which may be 
realized physically by a four terminal LC network termi- 
nated by a single resistor. Darlington demonstrated that 
this more general Z class only requires a Z to be positive 
real, 

Brune, Pantell, and Bott and Duffin have demonstrated 
how to synthesize a driving point impedance Z of order 
two with five (one negative), seven (all positive), and eight 
(all positive) real elements respectively. Now each case 
has a canonic form and from these facts the question of the 
existence of canonic forms with five (all positive) and six 
elements arises. Application of Percival’s topological 
methods of analyzing networks expedites the analysis of all 
five and six branch networks. A process of elimination 
proves that there are no general canonic forms with five 
and six branches though some forms representing a limited 
Z class are found. 15 pages. $2.00. 


CHOICE OF MEASURES AND CRITERIA FOR 
SYSTEM SYNTHESIS AND ANALYSIS 


(L. C. Card No. Mic 58-1925) 


William Carl Schultz, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Vincent C, Rideout 


Considerable importance has been placed on various 
types of integrals used as the basis for establishing per- 





formance criteria. The root-mean-square measure of 
error is widely used, for example; other examples are the 
integral of a function called the error, the integral of the 
error-squared and the integral of the absolute value of 
error. 

Although these and many other forms have found much 
use in system design, there has been no proposal of an 
integral which is general enough to include the many very 
specialized requirements that arise in practice while pro- 
viding the basis for the vast number of specific forms 
which are easy to apply. 

For example, practically all integrals which have been 
proposed fail to be directly applicable for systems. in which 
there exists a steady-state error. The integrals which de- 
fine the particular measure of error all become infinite, 
and therefore lose their meaning. Other very special sys- 
tem requirements arise when “castastrophe” results when 
excess overshoot occurs, or when excess steady-state 
error occurs, or, when the time of response is greater 
than all allowable amount. These and many more special 
requirements establish the need for an extremely flexible 
measure of error. 

A general form of a measure of error is proposed 
which fulfills the requirement of flexibility mentioned 
above. This general form is a functional, expressed as the 
infinite integral of some function, called an F-function, of 
the error of a system and time. It is readily shown that 
this form includes as special cases most of the integrals 
previously proposed. Several new integrals are proposed 
aS measures, including one called the integral of the 
square of delay-error. The mathematical equivalence be- 
tween this special integral, (used for transient input sig- 
nals), and a previously proposed error measure, called the 
generalized error function, is Shown. Since the general- 
ized error function is used where the system inputs are 
stationary random processes, an important relationship 
is established for properties of a linear system having 
certain types of random or transient input signals. 

Another important phase of the dissertation is a unique 
geometric interpretation of the various forms of error- 
measure integrals. The geometric interpretation of the 
various F-functions leads to the formulation of many 
specialized forms, which can be made to legislate for the 
so-called catastrophe cases. The use of these specialized 
metrics makes the analog computer a much more powerful 
tool for the design of systems. 148 pages. $2.00. 


SMALL-SIGNAL BEHAVIOR AND NOISE PROPERTIES 
OF THE MIXED-FIELD REFLEX OSCILLATOR 


(L. C. Card No. Mic 58-2118) 


Roy Clemson Ward, Ph.D. 
The Ohio State University, 1957 


The mixed-field reflex oscillator (MFRO) is a modifi- 
cation of a reflex klystron that may prove superior to it 
for the generation of millimeter waves. The first part of 
the dissertation contains an analysis of the MFRO and a 
description of a method useful for calculating the param- 
eters of certain cavity resonators. The second part, a 
treatment of the noise properties of reflex oscillators, be- 
gins with a review of pertinent mathematics. A rather 
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serious error in a published formula for the power-density 
spectrum of a carrier corrupted by low-index FM noise is 
then pointed out, and the spectrum is recomputed. A new 
modification of a technique used in measuring local- 
oscillator noise is described. 

The MFRO consists of a reflex klystron in which the 
second face of the interaction gap is maintained at a lower 
dc voltage than the first face (the anode). The small- 
Signal electronic admittance of an idealized model of the 
MFRO has been derived. Numerical calculations show that 
a good approximation is 

as r I, sin (B,/2) (Bo 

2 V2(B,/2)° 


where r I, is the effective beam current, By, is the gap 
transit angle, B, is the sum of the gap and reflector-space 
transit angles, and V2 is the voltage with respect tocathode 
of the second face of the gap; ly. of an MFRO can be 
made larger than that of a related klystron because r Ip, 
which depends on the anode voltage but not on V2, can be 
made large without requiring that V2 be large. The effects 
of transverse velocities and space charge in the reflector 
region limit the extent to which | Y.| Can be increased by 
lowering V2. Experiments, all performed in X-band (X 
near three cm.), indicate that a typical optimum value of 
V2 is one-third of the anode voltage. 

Methods normally used for determining the conduct- 
ances of cavity resonators are slow, require considerable 
special equipment, or are applicable only to cavities of 
special shapes. A graphical-numerical method affords a 
quite rapid (one day) and accurate (5 per cent) calculation 
of the resonant parameters of an axially symmetric cavity 
of the type used in practical reflex oscillators. 

Subjects reviewed in the second part include AM and 
FM, Fourier-integral theory, the Wiener-Khintchine rela- 
tion between autocorrelation functions and power-density 
Spectra, and some mathematics of random variables. 

A mathematical error in a recent calculation of the 
spectrum of a carrier subjected to FM by low-index, band- 
limited white noise has led to the disturbing conclusion 
that the spectrum of the modulated wave is independent of 
the bandwidth of the modulating noise. The spectrum is re- 
calculated, and the analysis is then extended to a some- 
what more general form of the modulating noise wave. A 
“quasi-static” model of a carrier wave subjected to AM 
and FM by noise is used to calculate some of the important 
features of the interaction of such a wave with frequency- 
dependent circuits. | 

Measurements of the local-oscillator noise outputs of 
reflex oscillators have been made by a method in which a 
noise sideband beats with the carrier of a second oscil- 
lator. The carrier of the oscillator under test can be re- 
jected sufficiently by a filter consisting of a tunable single- 
ended cavity resonator and a directional coupler. 

269 pages. $3.50. 
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THE BEHAVIOR OF THE JUNCTION TETRODE 
TRANSISTOR AND ITS APPLICATIONS TO 
DIRECT-COUPLED COMPUTER CIRCUITS 


(L. C. Card No. Mic 58-1752) 


Hwa-Nien Yu, Ph.D. 
University of Illinois, 1958 


The analytic solution of a junction tetrode transistor 
is obtained by solving the two-dimensional diffusion equa- 
tion based on a simplified mathematical model of a tetrode 
transistor. This solution should not be considered to be a 
general one but it helps to bring out the characteristic 
features of the tetrode transistor.. The variation of pa- 
rameters of a tetrode transistor is analyzed and discussed 
by using the analytic solution. The discussion of the be- 
havior of the current amplification factor, alpha, and the 
base resistance is especially emphasized dve to their im- 
portance in the performance of a circuit. .«.:aough the 
base resistance has been considered to be one of the most 
important limiting factors in the high frequency a‘ plifying 
circuits, it does not appear to be an important factor which 
affects the speed of switching circuits. By virtue of some 
experimental results, a transient transverse electric field 
has been found to exist in the base region during switching. 
The effect of this transient electric field in the base re- 
gion is to cause minority carriers injected by the emitter 
to the base region to be crowded near the base contact. 
Due to the high rate of recombination on the surface of 
the semiconductor, the loss of carriers during switching 
causes the switching process to slow down. Such a phe- 
nomenon is considered to be the most important factor in 
transistor switching circuits. Special switching configura- 
tions using tetrode transistors have been developed and 
verified by experiments. Comparison of switching times 
of triode switching circuits and tetrode switching circuits 
has been made by utilizing the tetrode transistor both as 
a triode transistor and as a tetrode transistor respec- 
tively. From these times it is concluded that the tetrode 
transistor could be operated with a shorter switching time 
than a triode of comparable physical dimensions. 

The utilization of the gain variation property of the 
tetrode transistor is demonstrated by the design of a flip- 
flop circuit. The salient features of the extra base con- 
trol of a tetrode transistor are utilized to perform logical 
functions which would otherwise require more triodes. 
The possibilities of the design of some simple direct- 
coupled logical computer circuits have been considered 
while the unique features of the applications of tetrodes in 
direct-coupled computer circuits are shown by the designs 
of a set of computer circuits. 124 pages. $2.00. 


TOPICS IN LINEAR LEAST SQUARE FILTERING 
(L. C. Card No. Mic 58-1753) 


Moshe Zakai-Zakhaim, Ph.D. 
University of Illinois, 1958 


a) We consider a system consisting of a signal source, 
a noise source (both stationary and ergodic) and two physi- 
cally realizable linear and time invariant filters. The 
first filter is to be applied before transmission takes place 
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and the second filter is to be applied at the receiving site. 
The first filter will, therefore, operate on the signal only, 
the second filter will operate on the superposition of noise 
and the output of the first filter. The problem is to find 
the pair of physically realizable linear and time invariant 
filters which will yield an output which is the least mean 
square approximation to the signal input. Generalizing, 
we ask for the pair of physically realizable linear and time 
invariant filters which will yield an output which is the 
least mean square approximation to the result of a pre- 
scribed linear operation operating on the signal. Since in 
practice the available transmitted power is limited, we add 
the consiraint that the mean square of the output of the 
first filter is prescribed. This problem is solved under 
the assumption that the signal and noise are uncorrelated 
and the signal and noise spectral density functions are ra- 
tional. Some restrictions are also imposed on the pre- 
scribed linear operation mentioned above; prediction and 
differentiation are, however, included. 

(b) We consider the case where the input and output of 
a system are to be connected through a prescribed physi- 
cally realizable, linear and time invariant filter and 
through a noisy channel. The problem is to factorize the 
prescribed filter into the tandem combination of two 
physically realizable filters, one filter to be applied before 
transmission takes place and the second filter to be ap- 
plied at the receiving site. The factorization is to be car- 
ried out so that the mean square noise in the output is 
minimum and so that the mean square of the output of the 
first filter is prescribed (corresponding to a limited avail- 
able transmitting power). The solution is derived under 
assumptions which are considerably more general than 
those of the previous problem. An application to feedback 
control system design is discussed. 


(c) Several approaches to the notion of physical realiza- 
bility are discussed, the notion of physical realizability is 
then formulated in a form suitable for linear least square 


filtering problems. 165 pages. $2.00. 


ENGINEERING, HYDRAULIC 


THE TOTAL SEDIMENT LOAD OF STREAMS 
(L. C. Card No. Mic 58-1614) 


Emmett M. Laursen, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Hunter Rouse 


Although a rigorous analysis of the general problem of 
sediment transportation is not yet possible, by means of a 
descriptive analysis the various factors involved have been 
isolated and the relationships among them qualitatively in- 
dicated. Parameters linking the hydraulic characteristics 
of the flow and the characteristics of the bed material were 
then formed through the use of appropriate approximations. 
The relationships between these parameters, however, 
could only be defined empirically. 

The experimental data which were used for this pur- 
pose included original experiments conducted at the Iowa 





Institute of Hydraulic Research and published data from 
other sources. Empirical curves were drawn for the 
total, suspended, and bed loads, and a computation proce- 
dure devised to consider the non-uniformity of the bed 
material. The correlation of laboratory data which was 
finally achieved was good considering the probable errors 
of the measurements. The proposed relationships were 
also used to predict the sediment-transporting character- 
istics of three natural streams with encouraging results. 
64 pages. $2.00. 


ENGINEERING, MECHANICAL 


THE DESIGN OF LINKAGES TO GENERATE 
FUNCTIONS OF TWO VARIABLES 


(L. C. Card No. Mic 58-1754) 


Carol Wesley Allen, Ph.D. 
Purdue University, 1958 


Major Professor: Allen S. Hall, Jr. 


The use of linkages as function generators has been in- 
vestigated at considerable length by numerous authors. 
The generation of functions of one variable by linkages has 
been the problem most often considered. Due to the in- 
creasing importance of functions of two independent vari- 
ables, the application of linkages to such a problem has 
been suggested. Possible design procedures for the solu- 
tion of this problem are based upon three approaches. One 
type of linkage is chosen as having advantages over others. 
This linkage is used throughout the discussion. 

The design for a limited number of finitely separated 
points of zero error is the basis for three designs. The 
maximum number of design points obtained is seven. 

When seven points are utilized one scale is nonlinear. For 
all other designs every scale is linear. 

Two des#n procedures are based on the solution of 
velocity and acceleration equations. These designs cor- 
respond to three and five points infinitely close together. 
The function is approximated with good accuracy in the 
region of the design point. 

One solution is based upon the addition of links to a 
four-bar linkage. The four-bar linkage is designed by any 
of the available methods. For a fixed value of one input 
the output function can be generated more accurately than 
by the other designs. This approach has merit when the 
magnitude of the output is dependent primarily on one input. 

In all designs there are several choices to be made by 
the designer. Thus the designs are flexible and can satisfy 
additional requirements of pivot location, crank lengths, 
etc. Although the designs do not use nearly all of the pos- 
Sible design parameters, they are easily and quickly ac- 
complished. 100 pages. $2.00. 
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STUDY OF LUBRICATING CHARACTERISTICS 
OF NON-NEWTONIAN LITHIUM BASE GREASES 
IN A CYLINDRICAL BEARING 


(L. C. Card No. Mic 58-1892) 


Rajat Kumar Chakrabarti, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Ralph J. Harker 


Greases are used as lubricants where the application 
of oil for the same purpose is not feasible. Very little is 
known about the characteristics or the fundamental prop- 
erties of greases. Flow characteristics of greases are 
complex because there are several important variables 
which affect the behavior. Temperature, load, and speed 
are the three main variables. In addition to these there 
are other variables such as length to diameter ratio, 
amount of concentric radial clearance, and composition of 
greases. 

A sleeve bearing testing machine has been designed, 
constructed and was used to find the characteristics of 
greases under various load, speed and temperature. The 
effect of one variable on the frictional torque was studied 
while the other two variables were held constant. The in- 
vestigation has been divided into two parts. The first re- 
lates to the concentric or no-load condition. It has been 
established that the basic flow properties of some types 
of lithium base greases can be expressed by the use of two 
constant parameters, % the yield stress and _4, the plastic 
viscosity. They correspond to the parameters of the Bing- 
ham Plastic flow equation for plastic or polymer ma- 
terials. 

_ In the second part an attempt has been made to analyze 
the experimental data obtained for radially loaded bearing 
conditions at high shear rates. An empirical formula is 
derived by means of dimensional analysis, which can be 
used to determine the frictional torque at different speeds 
and radial loads. 


T, = Aw+ BPw+ CP+ D 


where T; = frictional torque, in lb 


W = angular speed, rad./sec. 
P = radial load, lb 


A, B, C, D are constants. The value of these constants de 
pends on the amount of bases in grease and the type of oil 
used to make the grease. Plots of A, B, C, D versus per- 
centage base are given, 

Further, a theoretical analysis of a radially-loaded 
full-journal bearing with grease as lubricant is given in 
the discussion of results. Some approximations have been 
made in deriving the theoretical formula. The analysis 
leads to a relation between the experimentally applied 
radial load and the value of the theoretically calculated ec- 
centricity. 161 pages. $2.15. 





AN INTERFEROMETRIC INVESTIGATION OF 

THE EFFECTS OF PARTIAL ENCLOSURES ON 

THE FREE CONVECTION COEFFICIENTS OF 
HORIZONTAL ISOTHERMAL CYLINDERS 


(L. C. Card No. Mic 58-788) 


Charles Dingee Jones, Ph.D. 
The Ohio State University, 1952 


Scope of Investigation 

The point and average free convective heat transfer co- 
efficients of horizontal, isothermal cylinders as affected 
by partial enclosures at various distances in the form of 
horizontal and vertical walls,and corners were investi- 
gated with a Zehnder-Mach interferometer.’ The walls 
were maintained isothermal and at the same temperature 
as the ambient air. 

The cylindrical model was two inches in diameter and 
ten inches long. Each quadrant of the model was heated by 
an independently controlled electrical heater to insure a 
virtually isothermal condition as measured by twenty-four 
thermocouples peened into the surface. Figure 1 shows 
the test apparatus in the light path of the interferometer 
with the water-cooled walls in the position to study the ef- 
fect of a wall-ceiling type enclosure (called an upper 
corner). | 


Fig. 1.—Test apparatus installed in the light path of the 
interferometer, 


The range of temperature differences between the sur- 
face of the cylinder and the ambient air was 40° F. to 
200° F. with spacings between the wall and the center line 
of the cylinder parallel to the wall varying from 0.531 di- 
ameters to a distance so great that no mutual effect on the 
heat transfer coefficients was measurable. With this lat- 
ter condition, called the free cylinder condition, the range 
of temperature differences studied was 25° F. to 368° F. 
Altogether, 132 combinations of temperature difference 
and wall-to-cylinder spacings were investigated, and at 
least eight point heat transfer coefficients were deter- 
mined for each combination. 


Evaluation of Heat transfer Coefficients 
A temperature profile along any radial line from the 
surface of the cylinder was determined by measuring the 
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distance of each interference fringe radially outward from 
‘the cylinder’s surface on an interferogram ten times true 
size and plotting this distance against the temperature of 
each fringe determined from the equation.” 


T = T,/@ -a, €/CLY ) 


The slope of this temperature profile at the surface of the 
cylinder, (dt/dr),,, determines the point heat transfer co- 
efficient. 


h =k, @t/dr), AAT 


The average or effective heat transfer coefficient was de- 
termined by mechanical integration of the curve of point 
heat transfer coefficient vs. circumferential position on 
the surface of the cylinder. 

Experimental results were correlated in terms of the 
dimensionless parameter (Nu/ Gr‘). All the physical prop- 
erties of the air were evaluated at the average between the 
cylinder surface temperature and the ambient air temper- 
ature except the coefficient of cubical expansion which was 
evaluated at the ambient air temperature. 


Results : 

The most noteworthy results of this investigation may 
be summarized as follows: 

1. The average heat transfer coefficients on the surface 
of the cylinder vary from 94 per cent to 138 per cent of 
that of a free cylinder, depending on the configuration and 
spacing of the partial enclosure and temperature difference. 

2. The average heat transfer coefficient of a cylinder 
in positions successively approaching a wall or floor will 
be affected at a maximum distance of about 0.70 diameters 
from the plane, will decrease to a minimum at about 0.56 
diameters from the plane, and will greatly increase for 
smaller distances. 

3. The average heat transfer coefficient of a cylinder 
in positions successively approaching a lower corner (wall- 
floor combination), and at all times equidistant from the 
planes, will be affected at a maximum distance of about 
0.85 diameters from the planes and will increase greatly 
as the spacing narrows. 

4. The average heat transfer coefficient of a cylinder 
in positions successively approaching a ceiling or an up- 
per corner (wall-ceiling combination), and at all times 
equidistant from the planes, will be affected at a maximum 
distance of about 0.85 diameters, will decrease to a mini- 
mum at about 0.68 diameters from the plane, and will in- 
crease greatly for smaller distances. 

9. The point heat transfer coefficients on the surface 
of the cylinder vary from 30 per cent to 230 per cent of 
the free cylinder value, depending on the peripheral posi- 
tion on the surface as well as the configuration and spacing. 

6. The peripheral location of the points of maximum 
and minimum heat transfer on the cylinder depend on the 
configuration of the partial enclosure. On a free cylinder, 
the maximum and minimum occur at @ = 180° and a = 0°, 
respectively, as shown in Figure 2. When the cylinder is 
in the vicinity of a lower corner, the minimum will occur 
at about @ = 350°, and the maximum will occur at a = 180°, 
‘if the cylinder is at a distance greater than about 0.6 di- 
ameters, as shown in Figure 3, from the nearest surface, 
or at the point on the cylinder nearest the surface of the 
enclosure if nearer than 0.6 diameters. When a cylinder is 
within about 0.7 diameters of an upper corner, two points 
of minimum heat transfer will appear at about a = 20° and 





a = 330°, as shown in Figure 4. Within about 0.6 diameters 
distance from the partial enclosure the maximum will ap- 
pear at the point on the periphery nearest to the enclosure. 


Fig. 2.—Interferogram of a free cylinder, At = 110° F. 


Fig. 3.—Interferogram of a cylinder in the vicinity of a 
lower corner, At = 120° F., X = 0.625, Y = 0.563. 


7. The following equations may be used to approximate 
the free convective heat transfer coefficients: 


a. The average heat transfer coefficient for a free 
cylinder, 1 
(Nu/Gr*) = 0.387 


b. The point heat transfer coefficients for a free 
cylinder, 
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Fig. 4.~Interferogram of a cylinder in the vicinity of 
in upper corner AT = 100° F., X = Y = 0.688, 


gsin (a/2) 


1 
(Nu/Gr*) = 0.466(0.195)°°™ 


c. The average heat transfer coefficient for a 
cylinder in the neighborhood of a lower corner, 

0.417 x10 . 1.43 x 107° 

(Y -0.5)*°* = (x - 0.5)?* 


d. The point heat transfer coefficients for a cylinder 
in the neighborhood of a lower corner, 


(Nu/Gr*) = 0.387 + 








(Nu/Gr*) = 0.466(0.195)°"2 = (a/2) 


5.9 x 107*/(Y¥ - 0.5)?" 


et 
e006 (180 — a) | o0-08( a — 180) 





2.9 x 107*/(x - 0.5)"* 
0.08(270- @) | ..0.08 (@ — 270) 





e 


e. The average heat transfer coefficient for a 
cylinder in the neighborhood of an upper corner, 


5.1 x 107* 6.12 x 107° 
(X - 0.5)3*48 (Y - 0.5)°"8 


For the point heat transfer coefficient of a cylinder in 
the neighborhood of an upper corner, no equation was de- 
veloped because of the extreme complexity of the process, 
but Figure 5 may be employed to determine these within 
the range investigated. 








ole ae 
(Nu/Gr*) = 0.387 + 


Nomenclature 
C Constant Ft*/Lb 


D Diameter of cylinder In 








“ Xex/D 
x4 yey /0 


FREE CYLINDER 
—X= 0.688, Y*0.53i — — —X*O0531 ,¥*0688 
Y*O.S63—--—X=0.563 ,Y=0.688 





a 


Fig. 5.—Correlation plot of upper corner point heat 
transfer data, 


Nomenclature (continued) 








Gr Grashof number - 


B/Hr-Ft? °F 
B/Hr-Ft-°F 
Length of heated cylinder In 


h Point heat transfer coefficient 


Thermal conductivity 


Point Nusselt number - 
Average Nusselt number - 


Radial distance from surface of 
cylinder Ft 


Absolute temperature °R 
Temperature °F 


Perpendicular distance from vertical 
wall to vertical center line of cylinder 


Perpendicular distance from horizontal 
wall to horizontal center line of cylinder 


x/D 
y/D 
Wave length of light 


Peripheral position on surface of 
cylinder, reading clockwise, zero at 
top of vertical axis 


Density 


Number of fringe, counting reference 
air fringe as zero 


Temperature difference between heated 
surface and ambient air °F 


Subscript, referring to ambient conditions 
Subscript, referring to vacuum conditions 


Subscript, referring to conditions at 
cylinder surface 


98 pages. $2.00. 
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GEOMETRY OF SINGLE POINT 
CERAMIC TURNING TOOLS 


(L. C. Card No. Mic 58-2081) 


Donald Richard Kibbey, Ph.D. 
The Ohio State University, 1957 


Initial reports both from this country and from Russia 
indicated that sintered aluminum oxide (ceramic) tools of- 
fer great promise. High variability existed in the results 
of early tests, most tools failing from chipping rather than 
from normal wear. The major problems discussed in the 
dissertation are the development of test procedures which 
will cope efficiently with high variability, the determina- 
tion of suitable life measures for ceramic tools, and the 
partial classification of factors affecting tool life on the 
basis of their importance. 

In order to reduce the number of possible variables, a 
single type of tool material and a single type of steel work 
material were used, and the machine operation was con- 
fined to cylindrical turning cuts with a single point tool. 

A multi-variable testing procedure was used for most of 
the tests. In this system two or more variables at two or 
more levels of operation are included in a single test unit. 
The variability or scatter, measured as variance, is de- 
fined, and it is shown that the variance can be separated in 
the results and assigned to the various controlled vari- 
ables, a residual component being attributed to chance. 
Statistical tests are used to determine the probability that 
the components attributed to the controlled factors are 
actually significant and not themselves due to chance. Tool 
loads were measured with a strain gage dynamometer. 

Among the major results is the establishment of the 
relative importance of rake angle, relief angle, nose radius, 
and cutting speed, the variables normally considered in 
machinability research. With the exception of cutting 
speed, these were found to be relatively unimportant. 
Cutting speeds of from 500 feet per minute to 3000 feet 
per minute are practical, tool life at 1500 feet per minute 
being approximately the same as the life of a cemented 
carbide tool used at 500 feet per minute. 

A somewhat radical edge shape was developed and 
shown to be superior to a sharp edge. It was found that a 
rounded and polished edge with a radius equal to the feed 
was far superior to a sharp edge under all test conditions. 

Several variables not considered in the past are shown 
to have a very significant influence on the life of ceramic 
tools. It was found that most of the wear normally occurs 
during the start of the cut, and that tool life can be af- 
fected by controlling the cutting speed during the start of 
the cut or by varying the condition of the work shouJder on 
which the cut starts. 

Photomicrographs made under controlled conditions 
show that wear is principally a grain-by-grain process 
with few intergranular fractures and that metal deposits of 
at least two types occur on the tool. 190 pages. $2.50. 





THE EFFECT OF TRANSVERSE VIBRATIONS ON 
THE HEAT-TRANSFER RATE FROM A HEATED 
VERTICAL PLATE IN FREE CONVECTION 


(L. C. Card No. Mic 58-2103) 


Andrew Joseph Shine, Ph.D. 
The Ohio State University, 1957 


The purpose of this investigation was to study the ef- 
fects of transverse vibrations on the heat-transfer rate 
from a heated vertical plate in free convection. 

An analytical study is presented in which the model for 
the change in the heat-transfer rate depends on an orderly 
variation of the boundary-layer thickness as the plate 
oscillates. The variation in boundary-layer thickness re- 
sults from the elastic and inertial properties of the air 
which is subject to accelerations by the plate surface. The 
results showed that the variations in boundary-layer thick- 
ness were not sufficient to explain the increase in the heat- 
transfer coefficient that was found experimentally. 

The experimental study centers upon the use of an in- 
terferometer to study the boundary layer on a heated plate 
as it vibrates. The principal components of the experi- 
mental apparatus were a Zehnder-Mach interferometer, 
an internally heated vertical flat plate, and a drive mecha- 
nism to vibrate the plate in a transverse direction. The 
interferograms were obtained with a short-duration spark 
lamp and a Polaroid-back camera. An optical phase dis- 
criminator was used to locate the plate in its vibration 
cycle. 

About 75 runs were performed to determine the re- 
quirements on frequency and amplitude to effect a change 
in the heat-transfer rate, to study the relation between the 
heat-transfer rate and the plate position, and to obtain 
quantitative information about the change in heat-transfer 
rate which resulted from the vibrations. The tests were 
performed over a plate temperature range of 131 to 279° F., 
an amplitude range of 0 to 0.061 inches, and a frequency 
range of 11 to 315 cycles per second. 

The results showed that as the vibration intensity, 
which is defined as the product of the amplitude and fre- 
quency (yf), is increased, the heat transfer is unaffected 
until a certain critical intensity is reached. As the in- 
tensity increases above this critical value, the heat- 
transfer coefficient increases. The critical intensity was 
found to be given by an equilateral hyperbola y,f= 1.0 when 
Y, is in inches and f is in cycles per second. This result 
demonstrates that a minimum transverse velocity ampli- 
tude of the plate is required to effect a change in the heat- 
transfer process. 

Coincident with the occurrence of a change in heat- 
transfer coefficient was an inception of waviness in the 
fringes of the boundary layer. The waviness was intensi- 
fied by increases in vibration intensity. This waviness 
Signifies a flow transition away from the laminar flow, and 
in this way presents a mechanism to explain the change in 
heat-transfer rate. 

It was found that the heat-transfer rate did not vary 
with the position of the plate in its cycle. This result is 
supported by the observation that the change in heat- 
transfer coefficient was accompanied by a flow transition 
rather than by an orderly compression and expansion of 
the boundary layer. | 

The increases in the heat-transfer coefficient result- 
ing from the vibrations were relatively small, the maxi- 
mum increase being about 20 per cent when the vibrations 
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(y,f= 3.0) were such that the interferometer could be used, 
and about 30 per cent when more severe vibrations (y,f= 
4.9) were imposed on the plate. The temperature change 
was used to evaluate the increase in heat-transfer rate 
when the plate vibrations were sufficiently intense to af- 
fect the adjustment of the interferometer. 

The ratio of the temperature differences between the 
plate and the ambient air for the vibrating condition and 
the stationary plate condition showed a significant correla- 
tion with the vibration intensity y,f. A plot of this ratio 
against y,f may have practical application in predicting the 
temperature or heat-transfer rate for a vibrating surface 
after the temperature or heat-transfer rate is known for 
the stationary surface. 184 pages. $2.40. 


INFLUENCE OF @-RADIATION ON SOME ASPECTS 
OF CONSTANT VOLUME COMBUSTION 


(L. C. Card No. Mic 58-1463) 


Abbas Fawzi Souka, Ph.D. 
University of Michigan, 1957 


This dissertation deals with a study of the effect of 
alpha radiation on the ignition and combustion of stoichio- 
metric mixtures of air and ethane, ethylene and acetylene 
in a spherical bomb, 9 inches in diameter. Ignition was 
achieved by an electric spark across an adjustable gap at 
the center. Measurements of delay period, rate of pres- 
sure rise, critical spark gap, and minimum spark energy 
were made in two series of tests; one with the radiation 
source so located that alpha particles were emitted into the 
Spark gap, and the second with a dummy source replacing 
the radiation source. The influence of alpha radiation was 
detected by comparing the two runs. The amount of radia- 
tion varied from 1.1 to 3 curies. | 

The delay period and rate of pressure rise were meas- 
ured by means of a strain gage pressure pickup. The 
critical spark gap was measured by means of two microm- 
eter heads fitted to the electrodes. The energy of sucha 
spark was determined by measuring an instantaneous cur- 
rent and voltage. 

The results showed that in the case of acetylene and 
ethylene, there was no measurable change in the delay 
period due to alpha radiation. Ethane consistently showed 
a slight decrease of about 3% in the delay period under ir- 
radiation. In all cases there was no measurable change in 
the rate of pressure rise due to radiation. 

With radiation, the critical spark gap was increased by 
an average of 9% in the case of acetylene and by an average 
of 6% with ethylene. The critical gap was decreased by an 
average of 11% in the case of ethane. 

. For acetylene the minimum spark energy increased by 
an average of 12.5% due to irradiation. Ethylene showed 
no significant changes in energy requirements with narrow 
gaps and an increase in such energy as the gap was in- 
creased; the average increase amounted to 10%. Ethane 
displayed smaller energy requirement under irradiation; 
the average decrease in energy was 34%. 

92 pages. $2.00. 
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APPLICATIONS OF A CONSISTENT THEORY FOR 
STRAIN HARDENING PLASTIC SOLIDS 


(L. C. Card No. Mic 58-1599) 


Nicholas Perrone, Ph.D. 
Polytechnic Institute of Brooklyn, 1958 


Adviser: P. G, Hodge, Jr. 


The behavior of a rigid-plastic strain hardening ma- 
terial is considered. A critical analysis of a kinematic 
model for hardening first suggested by Prager is given. It 
is shown that such a model can be consistently applied to a 
wide variety of problems, but that previous investigators 
have not always done this. Qualitative and quantitative 
comparisons of the consistent solutions and the so-called 
direct solutions are made. Specific applications to the 
flexure of non-Ssymmetric sandwich beams, the bending of 
circular and annular plates, and the axisymmetric loading 
of circular cylindrical shells are made. 127 pages. $2.00. 
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PROCESSING OF CALIFORNIA BASTNASITE ORE 
(L. C. Card No. Mic 58-2179) 


Charles Joseph Baroch, Ph.D. 
Iowa State College, 1958 


Supervisor: Dr. Morton Smutz 


This dissertation describes the process developed for 
the preparation of a pure rare earth nitrate mixture from 
California bastnasite ore. A solution of the mixed rare 
earth nitrates might be used as a feed for a solvent ex- 
traction operation in which the individual rare earths are 
separated. The process developed during this investiga- 
tion consisted of the following steps. 

1. Calcination of the ore for one hour at 900°C or four 
hours at,800°C. The calcite and bastnasite in the ore were 
decomposed by calcination so that the reaction between the 
calcine and nitric acid was more easily controlled. 

2. Digestion of the calcine in 57 per cent nitric acid 
for one hour. All of the rare earths and calcium were 
readily dissolved from minus 10-mesh calcine particles 
using an acid to calcine weight ratio of 3.00. 

3. Filtration of the slurry and washing of the cake. At 
least a 35 per cent dilution of the leach slurry was re- 
quired to keep all of the calcium nitrate in solution. 

4. Recovery of the combined rare earth nitrates from 
the leach liquor in a solvent extraction operation using 
tributyl phosphate (TBP) as the solvent. The operation 
was performed in four cocurrent extract stages using an 
aqueous to organic (H/L) volume ratio of 2.00 in each 
stage. Some calcium was also extracted by the TBP, 
therefore, the TBP products from each extract stage were 
combined and scrubbed twice with water using a H/L ratio 
of 0.067. The scrub solutions were recycled to the first 
extract stage. 
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0. Recovery of the nitric acid combined with the cal- 
cium and other impurities. A reaction between the raf- 
finate and sulfuric acid, using an acid to raffinate volume 
ratio of 0.18, liberated most of the nitric acid. The nitric 
acid in the reaction slurry was recovered by filtration and 
then concentrated by extractive distillation using sulfuric 
acid. 

The results obtained during this project indicated that 
over 98 per cent of the rate earths could be recovered. 
About 18 per cent of the nitric acid fed to the leaching 
operation was either combined with the rare earths or was 
lost in the process. A preliminary cost estimate of the 
proposed process indicated that one pound of the rare 
earth nitrate hexahydrate mixture dissolved in TBP could 
be produced for about $0.16. The process seems economi- 
cally feasible because of the high price of the mixed rare 
earth nitrates hexahydrate and the very high price of the 
individual rare earth nitrates. 106 pages. $2.00. 


AN INVESTIGATION INTO THE OPTICAL 
PROPERTIES OF PIGMENTED FILMS 


i... Care No. Mic 58-1784) 


Ronald Hugh Harding, Ph.D. 
Purdue University, 1958 


Major Professor: Ralph A. Morgen 


The optical properties of alkyd films containing light- 
scattering anatase titanium dioxide at concentrations 
normally employed in the surface-coatings industry were 
studied. The work utilized measurements of dry film 
thickness, gloss and diffuse reflectance of the films over 
white and black glass panels, and pigment particle size dis- 
tribution (by centrifugal sedimentation analysis). Errors 
resulting from both inaccuracy and imprecision were esti- 
mated at all stages of the procedures, and all techniques 
were modified to provide optimum results by balancing the 
precision achieved against the amount of laboratory work 
required. 

From the data collected under conditions of abridged 
spectrophotometry using three filters (the psychophysical 
tristimulus system), the empirical scattering and absorp- 
tion coefficients of the pigment were determined. The opti- 
cal film analysis of Kubelka and Munk was utilized in this 
step; its applicability to the glossy material used was 
shown. 

Debye and Mie calculated the scattering ability of a 
single spherical particle from a consideration of the elec- 
tromagnetic fields set up around the particle by an ap- 
proaching beam of light. It was found by LaMer that their 
scattering coefficients for various materials could be 
superimposed by plotting them as a function of particle 
size, wavelength of light and refractive index of the ma- 
terials. The resulting Universal Scattering Curve was 
used in this work as a measure of ideal scattering power 
of pigment at infinite dilution. 

An efficiency function, E, was developed to bridge the 
gap between ideal and actual scattering conditions by re- 
lating the Kubelka-Munk and Debye-Mie scattering coef- 
fecients. A technique for the optical measurement of the 
shape (sphericity) of pigment particles was determined in- 
cidentally. The efficiency function was of the form 





E = e-c(D/a)K vps (Ks/¥) 7 . 


D is the diameter of the pigment particles, y is their 
sphericity, Vp is their volume concentration in the film, 
and 2d is the wavelength of incident radiation; c and k' are 
empirical constants. For anatase, k' = -3/4; c = 2.36 be- 
low a critical pigment concentration for D>dAand 1.77 
above it for D<,. A transition region exists near D/A+1 
in which c may have intermediate values; the value of k' is 
not of importance in that case. 

The efficiency function was multiplied by the coefficient 
for any size and wavelength distribution from the Universal 
Curve to obtain the Kubelka-Munk scattering coefficient 
for the concentration desired. This; in turn, could be used 
to calculate precisely the appearance of a film of any 
thickness over a substrate of known reflectance. Acritical 
pigment concentration may be determined from this func- 
tion, above which the scattering efficiency of individual 
particles is sharply reduced (note the two values of c). 
This concentration increases witn particle size andisa 
function of wavelength of light; it passes through the nor- 
mal commercial range for enamels, thus reducing the opti- 
cal advantage generally associated with particles of di- 
ameters smaller than the wavelength of light. 

The efficiency function is an extremely powerful tool 
tor the calculation of the appearance of a film in that it 
considers the application of optical theory to the practical 
Situation. Once it has been evaluated for a scattering ma- 
terial, an investigator is empowered not only to calculate 
the effect of varying sizes and concentrations of that ma- 
terial on the reflectance of a film under any type of il- 
lumination, but also to understand the mechanisms in- 
volved. 195 pages. $2.55. 


X-RAY STUDIES OF POLYGONIZATION AND 
SUBGRAIN GROWTH IN STRETCHED AND 
HEATED ALUMINUM SINGLE CRYSTALS 


(L. C. Card No. Mic 58-2040) 


Raymond J. Towner, Ph.D. 
University of Pittsburgh, 1958 


This project was undertaken to (1) develop an x-ray 
reflection micrographic method for determining subgrain 
size, shape, and boundary angle in stretched and heated 
single crystals of 99.994 per cent aluminum, and (2) in- 
vestigate the polygonization of bent matrix regions between 
kink bands and the growth of subgrains by repeated meas- 
urements on subgrain images from the same region of the 
specimen during interrupted heating periods. 

Large grains were first produced in 0.064" x 1/2 x 
11” strips of 99.994 per cent aluminum by the strain- 
anneal method. After stretching four or six per cent in 
tension, single crystals 1 1/2" long were sawed from these 
large grains for examination. The orientation of the {111 
primary slip plane, the {110} plane of the kink band, and the 
<211> axis of crystal rotation and of lattice bending had to be 
determined before the specimen could be positioned properly 
for x-ray micrographs. From measurements on x-ray Laue 
back reflection patterns, the angular amount of rotation of 
matrix about the <211> axis during flexural glide was found 
to be about 1.6° to 3.0°, ascompared with the total angle of 
lattice bending of the matrix near kink bands of about 1°. 
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The processes of polygonization, which involves the 
formation of subgrains having the same orientation as the 
matrix, and subgrain growth were followed in selected 
matrix regions (between kink bands of 0.8 mm. average 
spacing) in stretched specimens heated at 400°, 500°, and 
600°C. Some subgrains or crystallites were already pres- 
ent in the more severely bent parts of the specimens in 
the as-stretched conditions. Heating the specimens for 
very short times (30 seconds) caused the old subgrain 
boundaries to become even sharper and new boundaries to 
develop through polygonization. (The amount of stretching 
had been purposely kept low enough to prevent on heating 
the process of primary recrystallization.) In the regions 
selected for study, polygonization produced perpendicular 
to the {110} plane of the kink band an initial subgrain size 
of 0.039 mm. in the crystals stretched four per cent and 
0.025 mm. in those stretched six per cent. After heating 
for 30 seconds, the initial subgrain boundary angle about 
the <211>axis was two minutes of arc regardless of the 
stretching or heating temperature. Each subgrain was 
bounded by mutually perpendicular {110}, {111}, and {211} 
faces. 

The rate of subgrain growth at each temperature was 
high and linear at first, but leveled off sharply in an hour 
or less probably because of segregation of impurity atoms 
at subgrain boundaries. _ Heating the four per cent elongated 
specimens at the higher temperature (00°C. instead of 
500° or 400°C.) produced the greater rate of subgrain 
growth and the coarser final subgrain size, (0.064 mm.). 
The increase in subgrain boundary angle, unlike subgrain 
size, was not linear with time. The initial rate of increase 
in subgrain boundary angle was very high, but gradually 
diminished. The highest subgrain boundary angle finally 
reached was eight minutes of arc for the specimen stretched 
four per cent and heated at/600°C. 131 pages. $2.00. 


CORROSION BEHAVIOR OF THE ALUMINUM 
ALLOY-TYPE 347 STAINLESS STEEL GALVANIC 
COUPLE IN FUMING NITRIC ACID 
SOLUTIONS AT 160°F 


(L. C. Card No. Mic 58-776) 


James Francis Willging, Ph.D. 
The Ohio State University, 1953 


A study was made of the behavior of various aluminum 
alloys when electrically connected to Type 347 stainless 
steels and inserted in solutions of white fuming nitric acid 
of various dilutions to form a galvanic couple. The effects 
of relative cathode and anode area, distance of separation 
between anode and cathode, temperature, and dilution of 
the acid were studied by means of weight-loss and galvanic 
corrosion current determinations. The effects of im- 
pressed current and dilution of the acid on a 2S anode and 
a Type 347 stainless cathode were studied by means of 
electrode potential and polarization measurements. 

The weight loss determinations and the galvanic cor- 
rosion current data were obtained from galvanic couples of 
original design. The anode and cathode are flat square 
plates usually 1" x 1" x 1/16" in dimensions. A hole is 
bored through the center of each test plate; a 1/4" bolt 
threaded along its entire length and composed of the re- 





Spective anode or cathode material is inserted through the 
hole and screwed into a threaded Teflon sleeve usually 1" 
long. One bolt is screwed into each end of the sleeve and 
electrical connection is made inside the sleeve by means 
of a steel spring which is compressed as the bolts are 
screwed into the sleeve. After each test period these 
couples are dismantled to allow weighing of the plates. 
This design holds the test plates parallel to each other in 
an upright position at a fixed distance of separation and 
protects the electrical contacts from the corrosive media. 
The equipment used in the polarization tests was conven- 
tional except for an unusual design of salt bridge. A plati- 
num anode was used to impress current both anodically 
and cathodically. The saturated calomel electrode was 
used as the reference electrode. 

A number of curves were drawn from the data showing 
the relationship between potential and impressed current, 
potential and galvanic current, anodic weight loss and 
temperature, anodic weight loss and relative anode -cathode 
area, anode weight loss and distance from the cathode. 
anode weight loss and water content of the acid, galvanic 
corrosion current and relative anode-cathode area, gal- 
vanic corrosion current and distance of separation between 
anode and cathode. A mechanism of the anodic corrosion 
of aluminum alloys in fuming nitric acid is postulated, and 
the following conclusions are advanced on the basis of the 
data: 

1. The aluminum alloy in the galvanic couple acts as 
an anode and corrodes ata rate 10 to 20 times normal. 
The Type 347 stainless steel alloy acts as a cathode and 
is essentially unattacked. The mechanism of aluminum 
anodic attack is solution of the oxide film and replacement 
of the oxide film by a non-protective film of hexa-hydrated 
aluminum nitrate. 

2. Generally, the larger the area of the Type 347 stain- 
less steel cathode relative to the aluminum alloy anode, 
the greater the corrosion rate of the anode. 

3. The greater the distance between the aluminum al- 
loy anode and the stainless steel cathode, the lesser the 
anodic corrosion rate. 

4, Increasing the temperature increases the anodic 
corrosion rate in a non-linear fashion. 

5. The’ reaction at the type 347 stainless steel cathode 
is the reduction of nitric acid to nitrous acid in the con- 
centration range tested of the nitric acid. 

6. The anodic polarization of 2S aluminum in acid solu- 
tion of low dilution is composed of two separate film po- 
larizations. At low impressed current densities the polar- 
ization is caused by aluminum oxide films. At high im- 
pressed current densities the polarization caused by a 
film of hexa-hydrated aluminum nitrate is added to the 
oxide film polarization. 

7. The anodic polarization of 2S aluminum in acid so- 
lutions of high (9.2 - 11.2 per cent) dilutions is caused by 
oxide film above. Rapid solution of the nitrate prevents 
polarization by the nitrate. 

8. The anodic polarization of 2S aluminum in acid so- 
lutions of intermediate (5.2 per cent) dilutions is caused 
on part of the anode by oxide film alone and on part of the 
anode by oxide and nitrate films. The resulting film is 
stable to low impressed current densities and is responsi- 
ble for partial inhibition of anodic corrosion. 

9. Cathodic protection of the galvanic couple is not 
practical because of the slight polarization of the cathode. 

10. Cathodic inhibition is concluded to be the best 
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method of mitigation of galvanic corrosion between alumi- 
num and stainless steel. 116 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University, 


ENGINEERING, SANITARY AND 
MUNICIPAL 


EXPERIMENTAL STUDY OF FACTORS 
AFFECTING OXYGENATION EFFICIENCY 
WITH DIFFUSED AIR AERATION 


(L. C. Card No. Mic 58-1601) 


Najmiddin A. L. Al-Ani, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Philip F. Morgan 


The experimental work in this investigation was di- 
rected toward obtaining a clear understanding of the effect 
of several factors on the oxygen absorption efficiency of 
diffused air aeration. The factors considered were, bubble 
size, rate of air discharge, liquid circulating velocity, oxy- 





gen absorption at free water surface, bubble carry-over in 
circulating flow and depth of diffuser submergence. 

The air bubbles were generated by two types of air dif- 
fusers, a fine bubble diffuser and a large bubble diffuser. 
Each of these diffusers was installed in an experimental 
circulating flow tank and in a stationary water column, and 
each was submerged at various water depths. 

Oxygen absorption efficiency was used as a standard 
for measuring or comparing the effect of the variables. 
The sodium sulfite procedure was used for determining 
the rates of oxygen absorption. A modification of the sul- 
fite procedure was developed which made use of an iodide- 
iodate reagent which proved more Stable than the standard 
iodine solution. 

It was found that oxygen absorption efficiencies from a 
given diffuser in a stationary water column are as much 
as 1.45 to 2.95 times the actual absorption efficiency of the 
Same unit in a circulating flow tank which simulates a 
Spiral-flow aeration tank. 

A fine bubble air diffuser yielded higher values of oxy- 
gen absorption efficiency than a large bubble diffuser. 
Oxygen absorption efficiency was found to be proportional 
to the depth of diffuser submergence. However, the amount 
of oxygen absorbed per unit power input was found to be 
somewhat higher for shallower depths. 

Additional information was obtained, such as rates of 
oxygen absorption from the atmosphere and the effect of 
air flow rate on the velocity of liquid circulation and on 
the oxygen absorption efficiencies. 123 pages. $2.00. 
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PIETRO CAVALLINI AND HIS SCHOOL; A STUDY 
IN STYLE AND ICONOGRAPHY OF THE 
FRESCOES IN ROME AND IN NAPLES 


(L. C. Card No. Mic 58-1899) 


Irene Margaret Field, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor James Watrous 


This study is devoted to the frescoes painted by Pietro 
Cavallini and his immediate school. It is intended to dem- 
onstrate the outstanding quality of the Roman school and its 
culmination in the master’s art. Furthermore, this study 
is intended to present the iconography of the frescoes in 
S. Maria Donna Regina in Naples and the “Last Judgment” 
in S. Cecilia in Trastevere in Rome as a revelation of the 
main influences found in these paintings and a means of 
reconstructing, once more, the entirety of the “Last Judg- 
ment” in S. Cecilia. The third purpose of this work is to 
demonstrate which frescoes were painted by Cavallini and 
which by the artists of his immediate workshop, and to 
disprove the erroneous attributions of some works to 
Cavallini; works which belong to entirely different schools 
of art. 

This study has been divided into seven sections: 

1) A survey of the pictorial art found in Rome from the 
sixth through the thirteenth centuries, so as to understand 
the background and tradition of painting which appeared 
prior to Cavallini, a type of painting which he largely ig- 
nored and surpassed. 

2) A Study of the style characteristics of the “Last 
Judgment” in S. Cecilia, and its comparison to both late 
thirteenth century Roman painting and ancient Roman art. 

3) An iconographical study of “Last Judgments” in 
Medieval art to attempt another reconstruction of the par- 
tially destroyed mural in S. Cecilia. 

4) A stylistic analysis of the frescoes in the Choir of 
S. Maria Donna Regina in Naples to determine which por- 
tions of these frescoes were painted by Cavallini, which 
were executed by his immediate workshop with or without 
his direction and guidance, and finally which frescoes 
were painted by a group of close followers among which 
might have been Sienese artists working in Naples during 
the early fourteenth century. 

5) An iconographical analysis of the frescoes in S. 
Maria Donna Regina to determine which iconographical 
traditions and trends this cycle of Roman frescoes fol- 
lowed and to solve the iconographical problem of the “Apo- 











calyptical Virgin” mural located above the “Last Judgment”. 


6) A comparison, stylistically and iconographically, of 
the “Last Judgment” frescoes in Naples and in Rome. 

7) A survey of a number of frescoes which art histor- 
ians have attributed to Cavallini and which are not, judging 
by their style, works of the master. 

As a result of this study it appears that Cavallini took 
a great step forward and away from the traditional Roman 
art of the thirteenth century, by turning to ancient Roman 
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and contemporary sculpture for inspiration, thus making 
him an innovator and leader both as a painter and a mosa- 
icist. 

The iconographical study of the “Last Judgment” in S. 
Cecilia has led to a reconstruction in which a standing 
figure of God the Father in a “mandorla” once existed 
above the present seated figure of Christ. 

The iconographical analysis of the frescoes in S. Maria 
Donna Regina has shown that the artists were inspired by 
both Eastern and Western traditions and that special stress 
was placed on the representation of the Virgin throughout 
this cycle. This also led to a conclusion that the “Apoca- 
lyptical Virgin” was painted as a separate and distinct 
scene and not related to the “Last Judgment” fresco below 
it. 

The principle aims of this study were to show that the 
Roman school, and especially Cavallini, are noteworthy in 
the history of Italian art and thereby to reaffirm that 
Medieval Roman painting is worthy of further study. 

347 pages. $4.45. 


A STUDY OF RELATIONSHIPS BETWEEN 
ATTITUDES ABOUT ART EXPERIENCE 
AND BEHAVIOR IN ART ACTIVITY 


(L. C. Card No. Mic 58-2090) 


Coretta Waring Mitchell, Ph.D. 
The Ohio State University, 1957 


An important question in teaching prospective elemen- 
tary classroom teachers to become creatively involved in 
art activities is how significant what a student says about 
his art experience is in relation to what he produces in 
his art activity. An answer to this question is sought 
through investigation of the hypothesis that there are sig- 
nificant relationships between a student’s capacity to de- 
rive behavioral principles from his art experience and his 
capacity to manifest them in his behavior in an art activity. 
The dissertation also traces the development of this hy- 
pothesis and discusses the instruments for conducting the 
investigation. 

The study was conducted with forty-eight elementary 
education majors in two art classes. Data consist of 
written statements by students revealing their capacity to 
derive behavioral principles from their art experiences, 
and the sequence of art works produced by the students 
revealing their capacities to manifest behavioral principles 
in their art activities. 

Three behavioral principles assumed as components of 
creative behavior in art activity are used as criteria for 
evaluating the data: (1) involvement, “capacity to rely on 
sources within self in art activity,” (2) flexibility, “capac- 
ity to remain open to alternative conceptions and actions 
in art activity,” and (3) aesthetic forming, “capacity to 
recognize and develop aesthetic visual qualities in art 
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activity.” Evaluation instruments consisting of subcate- 
gory descriptions of observable manifestations of these 
principles were formulated and used by two raters to 
evaluate the degree to which students manifest these be- 
havioral principles in their verbalizations and art prod- 
ucts. Methodological implications are derived from the 
analysis of interrater reliabilities obtained for these 
evaluations in relation to gathering, evaluating, and ana- 
lyzing the data and the nature of the raters’ task. 

Analysis of the data reveals that what students say in 
their art activities. At the same time, a high degree of 
consistency is revealed among the behavioral principles 
manifested within the context of behavior in art activities, 
and a lower, but significant, degree of consistency is re- 
vealed within the context of verbal reports about art ex- 
periences. 

These conclusions imply differences in the nature of 
verbal and nonverbal behavior in art experience in so far 
as observable behavioral manifestations are concerned. 
They also imply that nonverbal awareness of the behav- 
ioral principles may be manifested in the context of be- 
havior in art activity. The consistency within the contexts 
of verbal and nonverbal art behaviors implies further that 
creative behavior in art may be characterized by similar 
degrees of manifestation of the behavioral principles, and 
that the criterion of aesthetic forming may possibly be 
developed for use as a criterion for creativity in art 
experience. 

The need is indicated for further investigation into the 
nature of differences between verbal and nonverbal behav- 
ior in relation to learning and creativity in art experience, 
into the relationships between changes in degree of mani- 
festation of behavioral principles in both verbal and non- 
verbal art behaviors in extended participation in art activ- 
ities, and into the relationship of verbal and nonverbal 
teaching procedures to students’ behavior. 

The study suggests that predictions of students’ per- 
formances in their art activities can be made on the basis 
of evaluations of their art products in order to develop 
appropriate tasks and media for teaching in similar situa- 
tions. 

_. The conduct of the study implies that the teacher- 
researcher should develop awareness of his own involve- 
ment in the task of teaching and research in order to deal 
creatively with questions concerning the naturé of his 
students’ learning and creative behavior in art experience. 
251 pages. $3.25. 


THE MONUMENTAL IN SCULPTURE 
(L. C. Card No. Mic 58-2091) 


Paul Cyril Muick, Ph.D. 
The Ohio State University, 1957 


The dissertation is a study of the peculiarities of the 
monumental in sculpture. It begins with an attempt to 
define and discuss the particular artistic and emotional 
qualities of the phenomenon of monumentality in sculpture. 
From among the many periods in which “monumental” art 
flourished, examples of monumental sculpture from the 
Egyptian, archaic Greek, and Toltec- Aztec cultures were 
selected because the artistic qualities associated with the 





monuments created by these civilizations evolved as the 
result of a demand for symbols to serve effectively pur- 
poses that were primarily utilitarian. Carved images 
from these cultures assumed symbolic proportions to 
assert confidence and security in common social factors 
which held the members of these social groups together 
as communities. 

While changes in peculiarities of style occurred 
throughout the development of monumental sculpture cre- 
ated in these cultures, the concept of monumentality and 
the basic “set of three-dimensional forms” common to 
their monumental sculpture remain constant. Therefore, 
a stylistic and historical development was not germane to 
this study. 

The essential artistic quality which the cubism of Egyp- 
tian statuary possesses is its self-sufficiency, self-con- 
tainedness, its complete plastic corporeality, and its in- 
dependence as an object in space, clearly constituted by 
the elaboration of its codrdinates from the block of stone. 
These qualities are present to a marked degree in the 
monumental sculpture of early archaic Greece and the 
Toltec-Aztec cultures, The same sense of proportions 
and harmonious treatment of gigantic masses and planes 
so evident in the monumental sculpture of Egypt produced 
a monumental quality in the sculpture of archaic Greece 
and the Toltec- Aztec civilizations. In these two cultures, 
the statues are characteristically symmetrical, frontal, 
and four-sided. The same bias toward a rectangular sys- 


tem of simple stereometric shapes found in Egyptian 


Sculpture pervades the monumental sculpture of these 
civilizations. 

In discussing his work, the writer has attempted to 
defend the humanistic tradition as a basis for mcnumental 
sculpture in contemporary society. The human character 
and personality of each theme depicted controlled the 
design and formal qualities of his works as they developed. 
It is not enough that the three-dimensional image of the 
statue be apprehended merely as a solid object or that the 
solid of the statue be comprehended only as a human figure. 
More than that, the animate and animating forces and qual- 
ities must be comprehended. These vital forces are ap- 
prehended not by an intellectual inference or by a mere 
sympathetie understanding; in sculptural contemplation, 
they are perceived still more immediately; they are felt 
directly, as it were, from within the three-dimensional 
image. | 

Though the mechanism by which this awareness of the 
inner emotions and impulses lying deep within the work 
itself is purely formal in that it consists of devices such 
as line, surface, and balance of solid masses to which the 
image depicted is made to conform, these devices are in 
themselves abstract, geometric, and limited in their power 
to evoke emotion. They assert their spiritual power only 
when they are correctly fused with the representational 
matter. It is the fusion of the suggestions of vitality and 
intensity of feeling acquired from an artistically satis- 
factory use of these formal devices which raises sculpture 
from the category of a merely imitative craft to that of an 
art capable of arousing human emotions. 

It is not the intent of this study to enter into a detailed 
analysis of the formal execution of the individual works 
created by the writer. Rather, the works should be con- 
sidered as individual aspects expressive of the central 
theme of which they are but one possible image; the 
broader, common, intrinsic worth of humanity. The unity 
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of the common bonds of man as a physical and spiritual 
whole persisting throughout his development in civilization 
has given impetus to the writer’s works and has provided 
the goal toward which they aspire. 

Direct conclusions and dramatic results should not be 
expected from a study concerning the phenomena of artis- 
tic presentation. The character of the monumental is far 
too elusive to be reduced to a series of slogans. The 
writer has endeavored to recognize the quality of monu- 
mentality in the coherence which exists among its various 
manifestations, in its consistency of orientation, and in 
the sculptural style which shapes its forms and content. 

137 pages. $2.00. 


THE CHURCH ARCHITECTURE OF ROUSSILLON 
DURING THE ROMANESQUE PERIOD 


(Publication No. 24,701) 


William Henry Olpp, Ph.D. 
New York University, 1957 


Adviser: R., Krautheimer 


The former province of Roussillon, which today is 
contained within the department of Pyrenées-Orientales 
in southern France, was organized as a buffer state be- 
tween France and Mohammedan Spain, along with the Span- 
ish March of Catalonia, in Carolingian times, Due to the 
geographical isolation of the region, once its political 
expediency ceased to be of concern, it became an unimpor- 
tant area having sufficient agriculture and a small trade in 
woolen goods to be self sustaining. Thus, through these 
circumstances, Roussillon has preserved a considerable 
number of pre-Romanesque and Romanesque churches 
dating from the second half of the 9th through the 13th 
centuries. For this reason it is possible to make a study 
of the development of the local Romanesque style, which 
is related to the general development of Romanesque archi- 
tecture of Lombardy, Liguria, Provence, Catalonia and 
other regions immediately related to the coastal areas 
around the Gulf of Lions in the Western Mediterranean. 

The first phase of development in Roussillon, from the 
9th through the 10th centuries is essentially pre-Roman- 
esque. It shows characteristics of architectural treatment 
related to Mozarabic structures in Spain. The cheif monu- 
ment of this period is the Benedictine abbey church of 
Saint-Michel-de-Cuxa., This building shows in its plan and 
spatial arrangement a strong relationship to Cluny I and 
certain of the late Ottonian churches of Germany, growing 
out of the Cluniac reform. However the architectural 
detail is strongly Mozarabic, both in detail of stonework 
ind in the use of horseshoe arches. 

The second phase of development covers the first three 
quarters of the 11th century. This period is called the 
“First Romanesque Style” by Puig y Cadafalch. It was a 
period of experimentation with structural forms and dec- 
oration, The important monuments in Roussillon from 
this time are Saint-Martin-du-Canigou, Saint Mary at 





Arles-sur-Tech and the ex-cathedral of Saint Eulalia at 
Elne. The problem of complete stone, vaulted structures, 
which had its beginnings in the 9th century in Roussillon, 
was completely solved. The ex-cathedral at Elne clearly 
illustrates by its changes in plan, some of the experimental 
ideas tried in order to achieve a fully vaulted, fireproof, 
basilican church. By the end of the 11th century the struc- 
tural methods for building churches in Roussillon became 
crystalized. Except for modifications, no new structural 
schemes were to be developed in the Romanesque period. 
Some forms appearing in Roussillon in the 11th century, 
such as monolithic columns supporting barrel vaulting, 
groin vaults in side aisles or clustered piers do not carry 
through to the next century. Sculptural decoration begins 
in the 11th century. The lintel on Saint Genis-des- Fon- 
taines is the oldest dated fragment of sculpture of this 
period, being made in 1020. This lintel and a similar one 
from Soréde were shown to have been originally used as 
altar frontals. 

The third phase of activity, after a long lag in building, 
begins in the second half of the 12th century and lasts into 
the beginning of the 13th century. No new structural forms 
appear; but it was a period of great refinement of detail 
and production of superior sculpture through a local atelier 
in the Conflent. The important monuments of this time are 


- Corneilla de Conflent, Serrabone, the cloister at Cuxa, 


Vieux-Saint-Jean at Perpignan and Espira-de-l’Agly. The 
marble tribune at Serrabone represents the finest sculp- 
ture of the region in the 12th century. It was demonstrated 
that the tribune did not originate at Serrabone but most 
likely came from Corneilla-de-Conflent as measurements 
and style indicate. 

The last phase of Romanesque architecture in Roussil- 
lon occupies most of the 13th century. It was not a period 
of progress. The region did not accept the advances made 
in the Gothic style of Northern Europe. 

Among the distinguishing features of Roussillonnaise 
architecture is the complete absence of external buttres- 
sing. Internal buttressing was sometimes employed by 
means of blind arcades. The principal means of vaulting 
was the barrel vault. Decoration was limited to portals 
and window openings, arched corbel tables were frequently 
used and a natural polychromy of contrasting stone is often 
employed. Irregularity and haphazzard use of building 
materials is common. 

An important group of buildings are those using only 
two aisles or having a single aisle terminating in twinned 
apses.. There are better than ten monuments belonging to 
this group. The feature was traced back to the winter and 
summer churches of Early Christian times. The usage in 
Roussillon of this form was shown to have been at times 
completely changed from the original usage; but the cus- 
tom of moving a statue of the Virgin from its winter church 
at Odeillo to its summer church at Font-Romeu indicated 
a faint reminder of early usage. 

The region of Roussillon serves in showing the develop- 
ment of Romanesque church architecture in the Mediter- 
ranean crescent of the Gulf of Lions. It indicates a stylis- 
tic unity with Catalonia, South France and Lombardy and 
helps strengthen the picture of the development in the 
Mediterranean coastal regions. 

882 pages. $11.15. Mic 58-4985 
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Thomas Nelson Blumer, Ph.D. 
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Abstract not available. 82 pages. $2.00. Mic 58-4986 


STUDIES ON THE HEAT INACTIVATION OF SWEET 
CORN PEROXIDASE AND THE RELATIONSHIP 
BETWEEN PEROXIDASE ACTIVITY AND 
QUALITY OF THE FROZEN PRODUCT 


(L. C. Card No. Mic 58-1746) 


James Louis Vetter, Ph.D. 
University of Illinois, 1958 


Reports in the literature indicate that peroxidase may 
be associated with quality deterioration of underblanched 
frozen foods and high temperature short time sterilized 
canned vegetables. 

A spectrophotometric procedure was developed for the 
quantitative determination of peroxidase activity in sweet 


corn. This procedure involved the catalytic oxidation of 
0-phenylenediamine by the enzyme in the presence of H202. 
Experiments were performed in order to determine the 
accuracy, validity and optimum conditions of the assay. 





The heat inactivation properties of sweet corn perox- 
idase were studied in the temperature range of 210° to 
310°F. under several processing conditions. The enzyme 
was extremely heat resistant and showed a tendency to 
regenerate activity after heat inactivation. Heat inactiva- 
tion time curves were characterized by a change in slope 
at about 265°F. Sweet corn peroxidase was more heat 
stable when heated in whole kernel corn than when heated 
as a partially purified solution. 

It was found that regeneration of activity by heat inacti- 
vated peroxidase in both sweet corn and a partially purified 
enzyme preparation obtained from sweet corn began im- 
mediately after heating and that it was more rapid and 
extensive in samples containing a small amount of residual 
enzyme activity immediately after heating than in samples 
showing no residual activity at that time. 

An attempt was made to correlate the activity of this 
enzyme with quality deterioration of frozen whole kernel 
sweet corn. Samples were balanched at 210°F. and period-- 
ically evaluated organoleptically during storage for one 
year at 0° and -40°F. Unblanched corn deteriorated rapidly 
in flavor and slowly in color. No significant differences in 
organoleptic quality was found between samples blanched 
for one minute or more. 

Addition of a sufficient amount of partially purified 
sweet corn peroxidase to comminuted canned whole kernel 
corn caused an off flavor to develop which masked the 
characteristic sweet corn flavor. This indicated that 
peroxidase may in some way be associated with off flavor 
development in inadequately processed frozen corn. 

108 pages. $2.00. 
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AREAL RELATIONSHIPS IN THE FUNCTIONING 
OF WISCONSIN STATE AGENCIES 


(L. C. Card No. Mic 58-1908) 


Robert Oliver Johnsrud, Ph.D. 
The University of Wisconsin, 1958 


Adviser: Professor Richard Hartshorne 


The purpose of this study is to examine the regional 
interrelationships in the functioning of selected agencies 
of Wisconsin state government, using as examples the 
Industrial, Conservation and Highway Commissions. It is 
an attempt to contribute to the understanding of the func- 
tional political geography of sub-national governmental 
units. The procedures used here could, conceivably, be 
applied to agencies in other states and countries. 

In the introductory chapters, background material on 
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the organization and operation of Wisconsin state govern- 
ment is followed by a discussion of the homogeneity and 
heterogeneity of related non-political contents of the state- 
area--population numbers and characteristics (densities, 
ethnic backgrounds, religious affiliations, voting prefer- 
ences), land use, urban development, transportation sys- 
tems, internal coherence of economic and social life, and 
external relations. Administrative districts and other 
field service areas of fifteen Wisconsin state agencies are 
described in terms of: (a) origin, based chiefly on the 
number and distribution of administered objects and on 
areal and temporal variations in workloads, available 
funds and personnel;- (b) present functioning, including 
location of district offices and boundaries; and (c) possible 
future status (centralized district offices and buildings, 
standardized administrative areas). 

State agency activities are areally related to the dis- 
tributional characteristics of their administered objects. 
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Employment office and unemployment compensation activ- 
ities of the Industrial Commission reflect areal differences 
in the employed and experienced unemployed labor force: 
(a) total employment, and especially manufacturing employ- 
ment, is concentrated in urban areas, particularly in east- 
ern and southeastern Wisconsin; and (b) seasonal employ- 
ment characterizes northern recreational areas, the ore- 
port of Superior, various manufacturing industries, and 
areas of specialized agricultural production of cherries, 
cucumbers, and vegetables for canning. Fish, game, and 
forestry activities of the Conservation Department, areally 
related to the distribution of types of trees, wildlife, wild- 
life habitat, and sportsmen, are concentrated chiefly in the 
forested north. Highway Department operations relate 
chiefly to topographic, edaphic and climatic factors in 
rural areas, but increase in cost and complexity in densely 
populated areas. 

Because most state agency operations areally relate to 
other phenomena, three mappable patterns continually 
recur in Wisconsin: rural versus urban, farm versus for- 
est, and glaciated versus unglaciated. These patterns 
appear in the regional operational problems of the three 
agencies. 

Areal differences in Wisconsin state agency activities 





are minor, because of the underlying homogeneity of the 
state-area. Great uniformity and coherent unity charac- 
terize Wisconsin, 

- Uniformity inheres in (a) the continuousness of popula- 
tion distribution; (b) the feeling of strong identification of 
Wisconsin residents with their state; (c) the lack of large, 
undigested minority groups; (d) the similarity of land- 
forms, imposing no large-scale barriers to the flow of 
goods and ideas; and (e) the universality of one type of 
farming--dairying--which imposes a uniform character 
on urban as well as rural activities, even in the agricul- 
tural sections of the two dissimilar regions--the forested 
north and the industrial east and southeast. 

Coherent unity of economic and political life is strength- 
ened by regional interconnections. Agricultural Wisconsin 
looks for its major trading centers of higher degree to 
“industrial” Wisconsin, and the northern portions are con- 
nected with the others by tourism. Despite minor diver- 
gences outward to Chicago and the Twin Cities, as well as 
to lesser border communities, a large part of the state- 
area gravitates southeastward consistent with dominant 
trade movements in the northern interior United States 
and, in the absence of any barriers, is easily connected to 
Madison and Milwaukee. 408 pages. $5.20. 
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CAMBRIAN FAUNAS OF THE SNOWY RANGE 
FORMATION, SOUTHWESTERN MONTANA 
AND NORTHWESTERN WYOMING 


(L. C. Card No. Mic 58-1652) 


Richard Evans Grant, Ph.D. 
The University of Texas, 1958 
Supervisor: Dr. W. Charles Bell 

The Snowy Range formation (Cambrian) and Maywood 
unit (Devonian) were measured at 32 localities in the 
Horseshoe Hills and Bridger Mountains, Montana, and the 
Yellowstone National Park vicinity, Montana and Wyoming. 
Lithology of both units was described from macroscopic 
and microscopic examination, and fossils of the Snowy 
Range were described and assigned to zones. 

The Snowy Range formation has three members. Lower- 
most is the Dry Creek shale, about 50 feet thick which con- 
formably overlies the Pilgrim limestone. Above the Dry 
Creek is the Sage member, about 200 feet (where complete) 
of limestone, limestone-pebble conglomerate and shale, 
with a bioherm of columnar algal limestene at the base. 
The upper member is the Grove Creek, about 25 feet of 
dolomitized limestone and shale. The Grove Creek mem- 
ber is nowhere complete in this area; its upper part was 
removed by erosion at some localities and by faulting at 
others. 

The Maywood unit overlies the Snowy Range in the 
northwestern part of the area studied. It is a Devonian 
soil or weathered zone that varies greatly in thickness, 


averaging about 55 feet thick, which is unfossiliferous in 
this area. 


Fossils described from the Snowy Range formation are 
trilobites (80 species in 48 genera, with 7 new species and 
one new subspecies), branchiopods (20 species in 14 gen- 
era, with 3 new species and 2 new varieties), gastropods 
(4 species in 4 genera), sponges (one species), graptolites 
(one species), unidentifiable pelmatozoan fragments and 
problematica, and algal limestone. 





Fossils belong to local zones, based on the ranges of 
genera and species of trilobites, that correlate with zones 
of the Cambrian Correlation Chart, and with local zones 
of other areas. The Aphelaspis and “post-Aphelaspis” 
zones of the Dresbachian Stage correspond to zones of the 
same names in Texas. Zones of the Franconian Stage are, 
in ascending order, the Elvinia zone (with Camaraspis 
subzone and Irvingella major zonule in upper part) which 
is equivalent to the Elvinia zone of the Chart, the Taeni- 
cephalus zone (with Parabolinoides subzone in lower part) 




















which correlates with the Conaspis zone of the Chart, the 
Idahoia zone (with lower I. wyomingensis subzone, middle 








I, wisconsensis subzone and upper I. serapio subzone). 
which corresponds to the Ptychaspis subzone of the Pty- 
chaspis-Prosaukia zone on the Chart, and the Prosaukia 














zone which is equivalent to the Prosaukia subzone of the 
Chart. All Trempealeauan species are assigned to the 
Tllaenurus zone, which correlates with the Lower Trem- 
pealeauan of Texas or the lower part of the Saukia zone of 
the Upper Mississippi Valley. 

An alternative local zonation is offered, based on the 
ranges of genera and species of branchiopods. The Ap- 
sotreta expansa zone is equivalent to the “post-Aphelaspis” 

















zone of trilobite zonation. The Linnarssonella zone cor- 
responds to the Elvinia zone, the lotreta tetonensis 
zone (with Ceratreta-Eoorthis subzone in lower part) is 
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equivalent to the Taenicephalus zone, the Angulotreta 
vescula zone corresponds to almost all of the Idahoia zone, 
excepting only the upper half of the I. serapio subzone. The 
Angulotreta catheta zone (with Finkelnburgia osceola sub- 
zone in upper part) spans the upper part of the I. serapio 
subzone, the entire Prosaukia zone and the Illaenurus Zone. 
No Franconian-Trempealeauan boundary is apparent in the 
brachiopod zonation. 598 pages. $7.60. 





























GEOLOGY OF WYLIE MOUNTAINS AND 
VICINITY, TRANS-PECOS TEXAS 


(L. C. Card No. Mic 58-1654) 


Hugh Hay-Roe, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor R. K, DeFord 


The Wylie Mountains area includes 380 square miles in 
southwestern Culberson and northern Jeff Davis Counties, 
lying near the eastern edge of the basin-and-range prov- 
ince and in the northwest part of the Davis Mountains 
volcanic area. The central highland of the mapped area, 
an eroded horst flanked by alluvium-filled grabens, con- 
tains rocks of different ages exposed in tilted fault blocks, 
domes and igneous stocks. | 

Precambrian rocks cropping out at the base of the 
upthrown Wylie Mountains block consist largely of arkose 
which has been cataclastically metamorphosed and intruded 
by dioritic material. Ordovician to Pennsylvanian strata 
were eroded off and the basal Permian redbed unit, the 
Powwow Conglomerate, was deposited on Precambrian 
rocks. Marine deposition on the Diablo platform resulted 
in the accumulation of shelf limestones of Wolfcamp, 
Leonard, and Guadalupe age, of which about 3000 feet re- 
main in the area; these rocks are divided into the Hueco, 
Victorio Peak, and Seven Rivers formations. The four 
members of the Victorio Peak have been extensively dolo- 
mitized. 

The basal Cretaceous Cox Sandstone was deposited on 
a surface of low relief on truncated Permian strata; it 
includes a gravel beach subfacies in the northern part of 
the area and an infralittoral sandstone subfacies to the 
south, laid down on the foreland of the Mexican geosyn- 
cline. The Cox is succeeded by some 550 feet of neritic 
limestone of the Sixshooter Group, divided into the Finlay, 
Boracho, and Buda formations. Gulfian strata are entirely 
eroded off. 

Tertiary volcanic rocks referred to the Garren Group 
were deposited on an upland of scattered hills and lakes. 
The seven formations into which the 2500 feet of strata is 
divided are the Hogeye Tuff, Pantera Trachyte, Moon 
Trachyte, Fairbury Trachyte, Zopilote Breccia, Means 
Trachyte, and Bell Valley Andesite. Strata as young as 
the Moon Trachyte are intruded by syenite and monzonitic 
rocks in two stocks with a combined outcrop area of 13 
square miles. Bolson deposits that are not exposed in the 
area formed in response to late Tertiary block faulting, 
and are overlain by Quaternary bajada gravel and alluvium 
whose combined thickness exceeds 800 feet in the grabens. 

Groundwater is the only geologic resource of impor- 
tance; it is essential for watering stock, and in the 





flats west and north of the highland is used in irrigated 
farming. 275 pages. $3.55. 


THE STRATIGRAPHY OF THE METAMORPHIC 
ROCKS OF THE RIO DE PEDRAS AND GANDARELA 
QUADRANGLES, MINAS GERAIS, BRAZIL 


(L. C. Card No. Mic 58-1917) 


Joseph Edward O’Rourke, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Stanley A. Tyler 


The Rio de Pedras and Gandarela quandrangles are 
located in the State of Minas Gerais, in the Quadrilatero 
Ferrifero, one of the chief mineral-producing districts of 
Brazil. The Quadrilatero is a plateau comprised for the 
most part of highly folded and faulted, low-rank metasedi- 
ments. These rocks are probably pre-Silurian and possi- 
bly pre-Cambrian in age. 

The rocks in the area mapped are divisible into two 
principal sequences. The older sequence consists of un- 
differentiated chloritic phyllites and quartzites which grade 
into biotite schist and granitic gneiss in areas of high-rank 
metamorphism. This sequence, which is thought to rest 
on a granitic basement complex in other parts of the Quad- 
rilatero, is referred to in this report as the pre-Maquine. 
The younger sequence is comprised of mature, well-differ- 
entiated sedimentary rocks, including quartzites, slates, 
iron formations, and dolomite. It includes the Maquine, 
Serra Geral, and Piracicaba groups. 

Petrographic work shows that the quartzites of the 
younger sequence are characterized by sericite and kya- 
nite, whereas the quartzites of the older sequence lack 
kyanite and have chlorite as the dominant mica. These 
mineralogical differences are thought to reflect differences 
in the original sediments. 

The younger sequence contains three unconformities. 
Evidence is presented to show that the rocks between un- 
conformities constitute natural groups in which the forma- 
tions are contemporaneous and complementary. 

The gradational zone between any two contiguous for- 
mations of a group is only a small fraction of the thickness 
of either formation. Evidence is presened to show that 
this is a consequence that should be expected whenever 
favorable conditions of weathering, transportation and 
sorting lead to differentiation of sediments into contempo- 
raneous units. 

Heavy mineral studies reveal that two types of zircon 
are present, a hyacinth variety and a colorless variety. 
They are easily distinguished and appear to be mutually 
exclusive. The hyacinth zircon is found in the sediments 
and as inclusions in some of the metamorphic gneisses. 

It has probably been derived from the “basement gneiss.” 
The colorless variety is found in the Borrochudos gneiss, 
which is generally considered to be younger than the sedi- 
ments or any of the other granitic gneisses. 

| 166 pages. $2.20. 
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STRATIGRAPHY AND PALEONTOLOGY OF THE 
CUYAHOGA FORMATION OF NORTHERN OHIO 
(VOLUMES I AND II) 


(L. C. Card No. Mic 58-2112) 


Eugene Joseph Szmuc, Ph.D. 
The Ohio State University, 1957 


The study deals with the Lower Mississippian Cuyahoga 
formation, Shenango sandstone, and Hempfield shale of 
northern Ohio and northwestern Pennsylvania. The area 
investigated extends from the vicinity of Meadville, Penn- 
sylvania, to southern Ashland County, Ohio. Included in 
the stratigraphic portion of the study are seventy-three 
stratigraphic sections and a regional geologic map of the 
Cuyahoga formation and associated stratigraphic units. 
One hundred and thirty-four invertebrate fossil species, 
most of them figured, are discussed in the paleontological 
portion of the report, and two new species are described. 

The Cuyahoga rocks are marine clastic deposits, which 
include fine-grained shelf sediments and coarse-grained 
deltaic or bar sediments, whose maximum thickness in 
northern Ohio is about 600 feet. The dips of cross-beds 
and the wedging out of some of the rock units of the forma- 
tion toward the west indicates that the bulk of the sedi- 
ments was derived from an eastern source area. 

The Cuyahoga-Shenango contact in northwestern Penn- 
sylvania and northeastern Ohio is conformable, and the 
Cuyahoga-Logan contact in Wayne and Ashland counties, 
Ohio, locally is a surface of minor disconformity. In most 
of northern Ohio a major disconformity separates the 
Cuyahoga strata from Lower Pennsylvanian rocks. 

Eight members are recognized in the formation. Start- 
ing from the base they are the following: Orangeville, 
Sharpsville, Strongsville, Meadville, Rittman, Armstrong, 
Wooster, and Black Hand. The Orangeville and Wooster 
members are shale units; the Sharpsville, Meadville, and 
Armstrong members are interbedded shales and siltstones; 
and the Rittman and Black Hand members are cross-bedded 
pebbly sandstones. 

The name Strongsville is proposed for a silty shale 
unit intercalated between two Taonurus siltstones in Cuya- 
hoga, Summit, Medina, and Lorain counties, Ohio. The 
name Wooster shale is used in place of the name Black 
Hand shale since the term Black Hand is restricted to the 
pebbly sandstone. The term Burbank is not employed 
since it refers to strata lithically and faunally identical 
with the upper part of the Meadville member of Medina 
and Cuyahoga counties. 

The Shenango sandstone wedges out a short distance 
west of the Ohio- Pennsylvania state line. Available field 
evidence indicates that this unit and the overlying Hemp- 
field shale are stratigraphic equivalents of the upper part 
of the Meadville member of Cuyahoga and Medina counties. 
Previous correlations of the Shenango sandstone with the 
Logan formation are erroneous. 

The Sharpsville member thins westward and pinches 
out in central Cuyahoga County; most of it grades laterally 
into the Orangeville shale. Like the above units, the Ritt- 
man strata of eastern Wayne and Medina counties, Ohio, 
disappear westward as they grade to finer clastics. 

In the upper part of the formation the fossiliferous 
Wooster shale intertongues with the fossil-poor Black 
Hand sandstone, and in parts of Wayne, Medina, and Ash- 
land counties the sandstone is completely replaced by shale. 

Three broadly defined assemblage zones are recognized 








in the Cuyahoga formation in the region west of Geauga 
County, Ohio. The Spirifer centronatus zone extends 
through the lower half of the Meadville member and 

is succeeded by the Buxtonia? newberryi zone, which in- 
cludes the rest of the member. The Spirifer invalidestri- 
atus zone extends through the Armstrong and Wooster 
members. 

Evidence based on a study of invertebrate fossils in- 
dicates that the Cuyahoga formation is partly Kinderhook- 
ian and partly Osagian. The Sharpsville fauna, which 
includes the ammonoid Imitoceras discoidale, is probably 
Kinderhookian. The overlying Meadville member contains 
a mixed late Kinderhook-early Osage assemblage; the 
lower part of the member man be Kinderhookian, the upper 
part Osagian. Branchiopods from the Wooster shale are 
distinctly Osagian, probably Burlington forms. 

644 pages. $8.15. 














UPPER MISSISSIPPIAN-LOWER PENNSYLVANIAN 
STRATIGRAPHY OF CENTRAL MONTANA 
AND WILLISTON BASIN 


(L. C. Card No Mic 58-1749) 


Ronald Porter Willis, Ph.D. 
University of Tlinois, 1958 


The principal area of study is in central Montana, from 
the Little Belt Mountains on the west to Porcupine Dome 
on the east, and from T 5N., to T 18 N. The secondary 
area of study is in Williston Basin proper. Within these 
geographical limits the Upper Mississippian-Lower Penn- 
sylvanian stratigraphy was studied, and the following rec- 
ommendations made. The Tyler formation is the terminol- 
ogy used for the rock sequence between the black shales 
of the Heath formation and the carbonates of the Amsden 
formation (restricted). The Tyler formation is divided 
into two members, and the division is made at the base of 
the “A” zone, which consists of the Bear Gulch limestone 
tongue and its sand equivalent. The upper member is 
called the Cameron Creek member. Isopach maps were | 
constructed of the Heath formation, the Tyler formation, 
the Bear Gulch limestone tongue of the Tyler, the total 
effective sand in the Tyler formation, and the Amsden 
formation (restricted). The Alaska Bench limestone is 
considered a member of the Amsden formation. The Tyler 
and Heath formations occur in essentially the same geo- 
graphical area, but the Amsden formation is more wide- 
spread, overlapping the older formations to the south and 
extending onto the Wyoming shelf. The sand map of the 
Tyler formation shows what is believed to have been a 
normal marine to restricted beach - offshore bar type of 
depositional environment. This is also true in Williston 
Basin, but the erosional unconformity shown in the cross- 
sections of central Montana are not evident here. The 
source of the sands is thought to have been in the Canadian 
Shield and Sioux Uplift regions. The sands in the lower 
member of the Tyler formation in central Montana are 
called the Sumatra sands. The upper sand in the Tyler- 
Heath of Williston Basin is termed the Fryburg sand, and 
the middle sand is the Fritz sand. The age fo the Heath 
formation is believed to be Late Chester, whereas the 
overlying Tyler formation is Early Pennsylvanian (Mor- 
row). The Amsden formation (restricted) is dated as 
Morrow- Atoka. 148 pages. $2.00. 
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HEALTH MISCONCEPTIONS SUBSCRIBED TO BY 
FRESHMEN IN SELECTED NEGRO COLLEGES: 
A STUDY OF THE RELATIVE PREVALENCE OF 
HEALTH MISCONCEPTIONS SUBSCRIBED TO BY 
FRESHMEN IN SELECTED NEGRO COLLEGES 


(Publication No. 17,645) 


Annie L. Gist, Ed.D. 
New York University, 1956 


Chairman: Dr. H. Frederick Kilander 


The Problem 

The problem was to ascertain the prevalence of certain 
health misconceptions of freshmen in selected Negro Col- 
leges, and to make comparisons on the basis of sex, reli- 
gion, geographic location and socio-economic status. 





Procedures 

In order to ascertain the prevalence of certain health 
misconceptions and make certain comparisons it was 
necessary to construct an instrument for recording the 
data. -A test containing true and false statements was con- 
structed. The test contained five response columns: 
“True,” “Partly-true,” “False,” “Partly false,” and “Don’t 
Know.” The statements used in the test were collected 
from books, previous studies, teachers and students. The 
statements were validated by a jury of health educators 
and medical doctors. A trial run of the test was given to 
determine its reliability. The coefficient of correlation 
was 687. The coefficient was used in the Spearman- Brown 
formula to determine the reliability which was .81. 

A final test using the best 100 items in the trial test 
was constructed. The test was called the Health Informa- 
tion Test and contained 24 true statements and 76 false 
statements. The Health Information Test was administered 
to 775 freshmen in the selected Negro colleges in the Mid- 
dle Atlantic area. 

The data obtained from the Health Information Test 
were treated statistically to ascertain the prevalence of 
health misconceptions. Comparisons were made on the 
basis of sex, religion, geographic location and socio- 
economic status. 





Results 

The findings of this study revealed that unfounded be- 
liefs relating to health were found to be quite prevalent 
among the freshmen studied. There was no one outstand- 
ing type of health misconception characteristic of the 
entire group. However, subject matter divisions relating 
to Venereal Disease, Physicai Activity, Preventive Meas- 
ures and Mental Health were found to rank first in order 
of prevalence. Sex Education and Maternal and Child 
Health ranked last in order of prevalence. 

A significant difference existed between sex and socio- 
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economic status. No significant difference existed between 
geographic locations and religious affiliations. 


Conclusions 








The analysis of the findings indicate that the following 
conclusions may be drawn in regard to health misconcep- 
tions subscribed to by freshmen in the selected colleges: 


(1) That the freshmen in the selected Negro colleges 
subscribe to Health misconceptions in a marked 
degree; 


(2) That male students subscrile to health misconcep- 
tions in a greater degree than did the female stu- 
dents studied. 


(3) That freshmen whose parents are professional 
workers subscribe to more misconceptions than 
freshmen whose parents are non-professional 
workers. 


That there is no significant difference between stu- 
dents of different religious affiliations, thus indi- 
cating that religion had small influence on the num- 
ber of misconceptions subscribed to. 


That there is no significant difference in the num- 
ber of misconceptions subscribed to by freshmen 
from the various geographic locations. 

124 pages. $2.00. Mic 58-4987 
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AN INVESTIGATION OF NEEDS OF RELEASED 
MENTAL PATIENTS ON TRANQUILIZING DRUGS IN 
RELATION TO RECOMMENDING A PUBLIC 
HEALTH NURSING FOLLOW-UP PROGRAM 


(L. C. Card No: Mic 58-599) 


Ida Gelber, Ed.D. 
New York University, 1957 


Chairman: Professor Martha E, Rogers 


The purpose of this investigation was to determine the 
needs of released mental patients on tranquilizing drugs 
in relation to public health nursing functions, and to deter- 
mine if public health nursing can play a significant role in 
follow-up programs. 

The study had four main areas of investigation; (1) 
questionnaire survey directed to state mental hospital 
authorities of states registered with the Model Reporting 
Area to obtain information about released mental patients 
on tranquilizing drugs; (2) intensive review of the litera- 
ture (1952-1956) of psychiatry, nursing, and the behavioral 
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disciplines to isolate theoretical implications for a follow- 
up program for released mental patients on tranquilizing 
drugs; (3) detailed analysis of the aftercare clinic records 
of one hundred released mental patients on tranquilizing 
drugs to identify post-hospital needs of these patients; 
(4) correlation of collected information about needs with 
professionally accepted functions of the public health nurse. 
The greatest single health problem today is in the area 


of mental health and mental illness. Over the years, men- — 


tal hospital admissions have been steadily increasing. 
Therefore, one of the most urgent problems has been to 
reduce the period of hospitalization and return patients to 
productive community life. Experience with tranquilizing 
drugs has hopefully created the possibility of a therapy 
which realizes this goal. 

All reports, however, stress the palliative rather than 
curative effects of the drugs in making patients more 
accessible to psychotherapeutic measures. Implied is the 
need for adequate post-hospital programs to assist the 
patient in rehabilitation and readjustment to the community. 

This new development in the treatment of the mentally 
ill emphasizes the dearth of community facilities for re- 
leased mental patients. Before the advent of the tranquiliz- 
ing drugs this area of need was highlighted by the findings 
of the President’s Commission on the Health Needs of the 
Nation, “A major deficit in the treatment and rehabilitation 
of the mentally ill is the lack of continuity in the care of 
patients....There is almost total lack of follow-up care 
after patients are discharged from hospitalization.” This 
is the concern that prompted this investigation. 





The results of this investigation revealed the following 
significant findings: 

1. There was aserious lack of community follow-up pro- 
grams for released mental patients on tranquilizing drugs. 

2. Thefamily as well asthe patient must be considered 
in any provision for follow-up care. 

3. The needs of released mental patients on tranquiliz- 
ing drugs effect their readjustment and reintegration into 
the community. 

4. Forty-eight identified needs of released mental 
patients on tranquilizing drugs were related to twenty- 
eight of the forty-four accepted functions of the public 
health nurse. 

0. The high degree to which needs of released mental 
patients ontranquilizing drugs correlated with the functions 
of the public health nurse indicated a major role for public 
health nursing in follow-up programs. 

6. In this role, the public health nurse with adequate 
psychiatric orientation, will have the support of those 
administratively responsible for the care of the released 
mental patient. 

Based on the data presented, recommendations were 
made for public health nursing follow-up programs. These 
recommendations are of a general nature so designed as 
to apply to the wide variety of governmental and voluntary 
public health nursing agencies in this country. 

The findings of the study have significance for released 
mental patients who are not on tranquilizing drugs, and 
for patients who have been discharged. These and other 
implications for further research are developed in the 
dissertation. 219 pages. $2.85. 
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THE ARMY OF NEW MEXICO, 
SIBLEY’S CAMPAIGN OF 1862 


(Publication No. 21,989) 


Martin Hardwick Hall, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor T. Harry Williams 


This dissertation deals with a relatively unknown cam- 
paign of the War for Southern Independence, the Confeder- 
ate offensive into New Mexico. Its purposes are to dis- 
cover the origins of the campaign, the Confederates’ im- 
mediate as well as future objectives, to describe the mili- 
tary campaign itself, to discern the reasons for its failure, 
and to make a brief statement as to the possible effects 
the campaign might have had on the course of the war in 
general had it been a success. 

The immediate objective of General Henry Hopkins 
Sibley and his “Army of New Mexico” was to seize the 
territory of New Mexico from the Union forces. This was 
but the first step in his overall strategy which was to cul- 
minate in the conquest of California. This paper deals 





mainly with the campaign to bring New Mexico into the 
Confederate fold. 

Even during the period of the campaign, relatively little 
attention was paid to it by the bulk of the Southern and 
Northern population. During the latter part of 1861 and 
the first half of 1862, great armies were clashing in the 
Eastern theatres of war. The focus of attention on these 
momentous events close at home naturally relegated to 
obscurity a minor campaign in a sparsely settled region 
in which only a few thousand troops were involved. 

Several accounts of the New Mexican venture have been 
written from time to time. In general, these relations do 
not delve into sufficient detail and, in many instances, they 
contain inaccuracies. In this paper, whenever possible, 
stress has been given to the use of primary materials-- 
official records, journals, diaries, letters, and the like 
which were written by actual participants. Several manu- 
scripts not employed by previous writers have been used 
to present as complete and as accurate a picture as pos- 
sible. 

In retrospect it appears that Sibley’s ultimate aim to 
capture California, though within the realm of possibility, 
was mainly visionary. The chief obstacles to overcome 
before such an eventuality could have come about precluded 
defeat. The New Mexican campaign was a mere sideshow 
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of the war in the East. But had Sibley achieved success in 
the venture herein described, undoubtedly the Confederate 
government would have taken a keener interest (as would 
have the Union government), and a greater part of the war 
would have been fought on Western soil. 

559 pages. $7.10. Mic 58-4988 


FRANCISCO JAVIER MARIANO CLAVIGERO: 
A STUDY IN MEXICAN HISTORIOGRAPHY 


(L. C. Card No. Mic 58-1665) 


Charles Edward Ronan, S.J., Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. Lewis Hanke 


This dissertation treats the Mexican Jesuit Francisco 
Javier Clavigero (1731-1787) as historian, his place among 
New World writers of history, and his contribution to his- 
torical literature. The principal sources used were his 
‘Historia antigua de Mexico and Historia de la California. 

Chapter I is biographical and presents those elements 
which entered into his formation as historian: his early 
childhood among the natives, his education, and intellectual 
development. His Jesuit training is emphasized; for during 
that period, he delved more deeply into Mexican antiquities 
and read books on “modern philosophy,” which he strove 
to introduce into Mexico’s Jesuit schools. The chapter 
also rectifies erroneous biographical data about Clavigero. 

Chapter II explains why the latter turned historian in 
Bologna, Italy, where he lived after the Order’s expulsion 
from the Spanish dominions in 1767. Responsible for his 
dedication to history were European contempt for Amer- 
ica’s creole culture and the distorted ideas which Corneille 
de Pauw, William Robertson, Count de Buffon and the Abbe 
Raynal had propagated about the New World. Clavigero 
endeavored to refute them in his work on Mexico. The 
chapter likewise carries fresh material on the Spanish 
government’s refusal to publish the Historia antigua in 
Spain. 

The polemic between Clavigero and his adversaries is 
reviewed in Chapter III. Examined in detail are Pauw’s 
diatribe against the Mexicans, Buffon’s judgments on Amer- 
ica, Robertson’s conclusions about New World inhabitants, 
and Raynal’s observations on the unreliability of Mexico’s 
ancient history. Clavigero’s refutation follows. This dis- 
pute made him one of the New World’s outstanding defend- 
ers and shows eighteenth-century Europe’s interest in the 
Americas. 

Chapter IV studies the material Clavigero used in 
writing his history, his evaluation of it, and his présenta- 
tion of results. Owing to exile, his sources were almost 
exclusively secondary. He depended heavily on Torque- 
‘made, Cortés, Herrera, and Bernal Diaz. His evaluation 
of sources shows a genuine effort to be objective. His 
presentation of results displays a mastery of historical 
exposition and synthesis of material. 

Chapter V considers the Historia de la California. It 
was the first complete history of California and of Jesuit 
activity there up to 1768. Clavigero was really editor of 
this work rather than author; for what he produced was , 
an edition of the Spanish Jesuit Burriel’s Historia de la 


























California with revisions based on the unpublished manu- 
scripts of two California missionaries, Miguel del Barco 
and Lucas Ventura. The history’s composition, contents, 
purpose, sources, historical method, and presentation of 
material are discussed. 

Chapter VI presents the following conclusions about 
Clavigero: he was a capable historian and made a definite 
contribution to historical literature. However, as histo- 
rian, he cannot be classed with Sahaguin, Torquemada, 
Bernal Dfaz, or Cortés; for his study was based largely 
on secondary sources and is primarily a synthesis of other 
works. His reputation derives not so much from profound 
research or original findings as from well-marshaled data, 
the fomenting of interest in Mexican antiquities, and the 
fact that he produced the first relatively complete, chrono- 
logically correct, and straightforward account of Mexico’s 
ancient history based on an earnest attempt at scholarship 
and sound historical method. 214 pages. $2.80. 





MIGRATION INTO ARKANSAS, 1834-1880 
(L. C. Card No. Mic 58-1675) 


Robert Bradshaw Walz, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor Barnes F. Lathrop, Ph.D. 


This study shows whence and at what rate families 
migrated into Arkansas and its various physiographic and 
political subdivisions, 1834-1880. The birthplaces and 
ages of children recorded in the manuscript returns of the 
United States. Censuses of 1850, 1860, 1870, and 1880 have 
been used to ascertain the movement of a large sample of 
the individual Arkansas immigrant families and to assign 
a date for the arrival of each. 

Most Arkansas immigrants to 1880 were farm families 
presumably seeking fresh soil in some locality resembling 
their former homes. Though many families migrated by 
water, a decided majority of those arriving after 1840 came 
by wagon.’ Late fall and early winter apparently were the 
peak seasons for migration by land, and winter and spring 
for travel by water. 

More than 89 per cent of the ascertained white families, . 
1834-1880, and over 99 per cent of the Negro families, 
1850-1880, came from slave-holding states. The contribu- 
tions of the major sources to 1880 were as shown in the 
following table: Individual sources changed rank over the 
years, nearby states such as Missouri, Texas, and Louisi- 
ana gaining in importance at the expense of more distant 
states such as Georgia and the two Carolinas. Immigra- 
tion into the major regions of Arkansas varied consider- 
ably, the chief sources of the Lowlands whites being Ten- 
nessee, Mississippi, and Alabama, but of the Highlands 
whites, Tennessee, Missouri, and Texas. The diversity 
was often even greater at the sub-regional and county level. 

Heaviest in good times, immigration declined markedly 
in depression periods, a fact which supports the findings 
of the labor-safety-valve revisionists. Negro and white 
immigration alike almost ceased during the Civil War and 
reached a pre-1880 high in 1878-1880. 

Most families accomplished their migration by a rela- 
tively short journey. Nearly two-thirds of the ascertained 
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white arrivals and even more of the Negro arrivals came 
from some adjacent state. Entering Arkansas as directly 
as possible, they tended to form high concentrations in 
those counties lying near the states whence they came. 
Families from non-adjacent sources, on the other hand, 
seemed more willing to scatter out over Arkansas. 


Per Cent of 
All 5,007 
Ascertained Rank 
Negro 
Families 


24.3 
2.2 
21.9 
11.3 
9.0 
8.9 


Per Cent of 
Place of All 41,927 
Removalto Ascertained Rank 
Arkansas White 
Families 


Tennessee 
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Mississippi 
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Ohio 
Indian Territory 
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Foreign 
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Approximately one-third of the whites and one-fifth of 
the Negroes had made one or more detectable interstate 
moves prior to the move into Arkansas. Such sources as 
Georgia, Alabama, North Carolina, and South Carolina 
gain slightly in importance when considered as places 
whence the families started their moves rather than as 
places whence they came directly to Arkansas. Prior 
move data also indicate that Texas served as a haven for 
many Civil War refugees, both Negro and white. 

This study exhausts the present possibilities of analyz- 
ing migration into Arkansas from census manuscripts. 

No census before 1850 recorded the necessary information, 
the schedules of the Census of 1890 no longer exist, and 
those since 1890 are not yet open to investigation. 

601 pages. $7.65. 


HISTORY, MODERN 


THE PUBLIC CAREER OF LADY ASTOR 
(L. C. Card No. Mic 58-2015) 


Phyllis Laverne Ayers, Ph.D. 
University of Pittsburgh, 1958 


This study of Lady Astor, the first woman member of 
the British House of Commons, presents a chapter in the 
history of the women’s movement for equal rights. The 
work is divided into five sections: Personal Background, 
Electionto the House of Commons, Parliamentary Career, 





1919-1931, Parliamentary Career, 1931-1945, and Con- 
clusion. 

Lady Astor, born Nancy Witcher Langhorne in 1879, 
was the daughter of a Virginia railroad builder. Nancy 
spent her youth at “Mirador,” the family estate in Albe- 
marle County, enjoying a life of ease in the midst of wealth 
and southern hospitality. In 1906, she married Waldorf 
Astor, son of the expatriated American millionaire, William 
Waldorf Astor. | 

Young Astor served as a Conservative member of the 
House of Commons, representing the district of Plymouth 
from 1910 until 1919, when the inheritance of a peerage 
from his father forced him to vacate his seat and enter the 
House of Lords. Since Nancy Astor had played a promi- 
nent role in the political campaigns of her husband andhad 
become well known for her philanthropic activities in the 
town, she was asked to stand for the vacancy. Her election 
to the House of Commons on a platform of temperance and 
social reform broke a tradition of six centuries. Until 
that time, no woman had succeeded in obtaining a seat in 
that legislative body. Outwardly the other M. P.’s gave 
her a cordial reception, but there was much mental resist- 
ance to her presence. 

For the first 12 years of her career, Lady Astor con- 
centrated her efforts upon six main items: continuation of 
the wartime restrictions on the licensed trade, local option 
on public houses, equal rights for women, American en- 
trance into the League of Nations, promotion of Anglo- 
American friendship, and maintenance of a strong navy. 
Her most notable legislative accomplishment was the 
sponsorship of the Intoxicating Liquor (Sale to Persons 
under Eighteen) Act of 1923. For her own constituency, 
the first woman M. P. advocated repairs for the docks and 
railroads, more shipbuilding contracts, and social reforms 
to raise the standard of living. She and Lord Astor con- 
tributed more than £20,000 to provide for housing con- 
struction and recreational facilities for Plymouth. 

From 1931 to 1945, Lady Astor devoted her attentions 
to improvement in the conditions of employment of juve- 
niles, educational reforms, construction of nursery schools, 
and local option on public houses. She continued her ad- 
vocacy of the League of Nations, but frequently voiced her 
fears concerning the failure of Britain to rearm in the 
light of the developing European crisis of the 1930’s. In 
1938, she was accused of being the leader of a powerful, 
pro-Nazi group in England, who spent week-ends at “Clive- 
den,” the Astor estate. This “Cliveden Set” was charged 
with promoting appeasement and acting as “Britain’s 
Second Foreign Office.” Lady Astor denied the existence 
of the group. 

In conclusion, Lady Astor, a Conservative throughout 
her career, was one of the most independent voters of the 
House of Commons. She stood for humanitarian principles 
and social reform rather than party politics. Her chief 
accomplishments were the promotion of an awareness of 
the political, economic,- and social injustices of the day 
and the advocacy of a more active role in government by 
women. 159 pages. $2.10. 


The items following each abstract are: the number of manuscript pages in the dissertation and tts cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order, 





HISTORY 





THE CIVIL WAR IN WESTERN VIRGINIA: 
THE DECISIVE CAMPAIGNS OF 1861 


(L. C. Card No. Mic 58-2054) 


Robert Blair Boehm, Ph.D. 
The Ohio State University, 1957 


The outbreak of the Civil War placed the people of 
western Virginia in a sort of no-man’s land. It shortly 
became evident that either the North or the South might 
receive the support of the majority of the population by the 
direct method of immediate occupation. It is the purpose 
of the study to show the course of the Federal and Confed- 
erate forces in their attempts to achieve this as well as to 
show the effects of the conflict on the region of western 
Virginia. The role of General George B. McClellan in the 
struggle for the area is emphasized. Special attention is 


paid to the military action of three interrelated campaigns. 


The first was that of General McClellan in northwestern 
Virginia, the second that of General Robert E. Lee in the 
Cheat Mountain- Tygart Valley region, and the third was 
the fighting in and around the Kanawha Valley. In addition, 
the political events that created the new state of West 
Virginia are related to the military affairs. 

Work was done in the Western Reserve Historical 
Library, the Cleveland Public Library, the Library of 
Congress, the West Virginia State Library, and elsewhere 
in diaries, memoirs, and other documents to supplement 
the general works, newspapers, regimental histories, and 
official records which cover-the subject. The study is not 
developed from the standpoint of either North or South, but 
equal emphasis is placed on the problems and activities of 
both sides. 

The conclusions reached were as follows. The forma- 
tion of the present state of West Virginia was made possi- 
ble by the results of the campaigns. The potential fighting 
strength of the Union and Confederate armies was affected 
by the successful occupation of western Virginia by the 
Northern troops. The western half of the Baltimore and 
Ohio Railroad was placed firmly under the control of the 
Federal forces. Furthermore, the theater of war was 
confined to eastern Virginia as a result of the campaigns. 
General George B. McClellan’s reputation was so in- 
creased as to result in his appointment to command the 
principal Union army in the East after its defeat at First 
Manassas. On the other hand, General Lee’s career re- 
ceived a distinct check as a result of his failures in west- 
ern Virginia. Several other officers found their careers 
materially affected by their successes or failures in the 
struggle. Finally, the Confederates lost access to a vital 
salt supply as a result of the campaign in the Kanawha 
Valley. All in all, then, the outcome of the fighting in 1861 
in western Virginia had a considerable influence on the 
course of the Civil War. 195 pages. $2.55. 





A HISTORY OF THE JEHOVAH’S WITNESSES 
(L. C. Card No. Mic 58-1607) 


William H Cumberland, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Stow Persons 


This dissertation is a history of the religious move- 
ment known as The Jehovah’s Witnesses. The period 
covered is from 1869 when Charles Taze Russell, founder 
of the sect, broke away from the Congregational Church to 
the present. The study attempts to illustrate the changes 
in the movement in doctrine and organization, as well as 
some of the motives which brought about these changes. 

The most significant change has been in the movement’s 
structure of church government. The governing body of 
the movement has always been the Watch Tower Bible 
and Tract Society, a corporation formed by Charles Taze 
Russell in 1884. However, until Russell’s death in 1916, 
the congregations or ecclesias paid only a voluntary alle- 
giance to the Watch Tower Bible and Tract Society. The 
ecclesias elected their own officers which were known as 
Elders and who directed the activities of the local congre- 
gations. The ecclesias looked to the Watch Tower Society 
for guidance, depended upon it for religious literature and 
for speakers who were often sent out from the central 


- organization. The ecclesias helped to support the Society 


with voluntary contributions. Until 1931 members of the 
movement were known as Bible Students. 

Judge Joseph F. Rutherford, who succeeded Pastor 
Russell as President of the Watch Tower Bible and Tract 
Society in 1917, proceeded to extend the control of the 
central organization over the congregations. In 1932 he 
destroyed the office Elder and replaced it with local serv- 
ice directors or company servants who were to be ap- 
pointed by the Watch Tower Society. In 1938 Judge Ruther- 
ford coined the term, Theocratic government, which meant 
that the Society had the right to appoint all officials serving 
the local congregations. Since 1938 Jehovah’s Witnesses 
believe that they have been living under a Theocracy or 
rule of God. The Theocracy, they assert, is both visible 
and invisible. The visible Theocracy is the Watch Tower 
Society and the invisible Theocracy is Jehovah God and 
Christ Jesus who make their will known to the visible 
government on earth. The truths made known to the Society 
are spread to the lay members of the movement through 
the doctrinal journal The Watch Tower. 

Theologically, the Christ centered theology of Pastor 
Russell has been replaced by the Jehovah centered theology 
of Judge Rutherford and his successors. Since 1932 the 
Witnesses have stressed the vindication of Jehovah’s name 
as the most important doctrine in the Bible. This doctrine 
replaced Russell’s concept of the Atonement of Christ as 
the most important doctrine in the Bible. Witnesses be- 
lieve that in preaching from door to door they are playing 
an important part in the vindication of Jehovah’s name 
which will finally be achieved at the Battle of Armageddon. 
Armageddon will inaugurate the thousand year reign of 
Christ when Satan will be bound and man will live in har- 
mony with the will of God. 

Since Judge Rutherford’s death in 1942, the Witnesses 
have been more tactful in their relations with the world. 
However the elaborate theocratic structure remains, and 
the message is substantially the same as it was in 1942. 
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The movement, however, has now grown to nearly a million 
and has become a significant force in the religious world. 
312 pages. $4.00. 


CONGRESSIONAL APPORTIONMENT 
AND NEW YORK STATE 


(Publication No. 24,884) 


Peter Kenneth Ewald, Ph.D. 
New York University, 1955 


Adviser: Associate Professor Ralph B. Flanders 


No subject has elicited less study and more talk than 
has congressional reapportionment. The acts of Congress 
on this subject, as well as the many debates carried on in 
its name, have aroused the politician to eloquent heights 
in defense or attack upon each and every law that has been 
passed. Beneath this facade of words the main battle has 
been joined, decade after decade, in the relative privacy 
of committee rooms, party headquarters and governors’ 
mansions within each state. In an attempt to cut through 
the wall of privacy that has been built by the politician, 
this investigation has opened and shed some light on the 
subject as it has developed in the state of New York. 

From time to time, Congress has attempted not only to 
establish the method of distribution and the number of 
representatives to be apportioned to each state, but has 
also tried to establish precise methods by which each state 
shall draw its congressional district lines. Since 1790, 
Congress has approached no closer to the solution as the 
states continue to cling tenaciously, if not jealously, to 
their “natural rights” of gerrymandering. The individual 
political organization that exists in each state shapes much 
of the work done in this field. The political division in 
New York between rural Republicanism and City Democ- 
racy has given New York a definite political form. 

With Republican control virtually assured in New York 
since 1894, more congressional seats have gone to the 
Republican Party with monotonous regularity. Neverthe- 
less, the preceding years and even the past fifty years 
have brought an interesting galaxy of top state and national 
figures into prominence. Names like Clinton, Weed, Cleve- 
land, Hill, the Roosevelts, Macy and Dewey, not to forget 
the New York Democracy of Tammany, have crossed and 
recrossed the pages of redistricting. Not only was this 
subject important within the state, but on numerous occa- 
sions it was the center of political aspiration to national 
office. 

New York state has the doubtful distinction of being the 
first state to have created a district that we call a gerry- 
mander. This took place in 1789 and again in 1801 under 
the guise of clean government. From the very start, not 
a single law passed by the state legislature concerning 
congressional redistricting could be said to have been 
morally carrying out the spirit of congressional legisla- 
tion. The most flagrant abuse of political power was per- 
petrated by the Republican Party in 1931, when it passed 
a gerrymandering bill by resolution without requiring the 
signature of the Democratic governor, Franklin Roosevelt. 
Though rejected by the United States Supreme Court, this 
action showed the great lengths to which a party will go to 
gain its point. 





The immigrant also played a major role in reapportion- 
ment. From 1800 on, the foreign-born made his way to 
America and to prosperity through the City of New York. 
Many remained in the City and characteristically settled 
in linguistic and cultural groups. Each nationality in turn 
was made part of the vast Democratic machine and loyally 
voted as they were instructed. To gather the harvest of 
these groups Democrats when in power would lavishly 
spread these people out to control as many districts as 
possible, while the Whigs and the present-day Republicans 
tried to close the lines around them. The battle for the 
new citizen, drawn some century and a half ago, continues 
today, only with new actors. 

As we review the history of New York and congressional 
reapportionment, we know the conditions of the past and 
can only pray for the “shape” of the future. 

307 pages. $4.95. Mic 58-4989 


THE POLITICAL CAREER OF 
NICHOLAS BUKHARIN TO 1929 


(Publication No. 22,947) 


John Edmund Flaherty, Ph.D. 
New York University, 1954 


Adviser: E, Raymond 


The principal aim of this dissertation is to trace and 
analyse the political career of Nicholas Bukharin. A tre- 
mendous amount of material has been collected and re- 
corded apropos of the career of Lenin and the Stalin- 
Trotsky feud. On the other hand, literally no attention has 
been paid to Bukharin either as leader of the Left wing 
against Lenin, or as leader of the Right wing against Stalin. 
Similarly, nothing has been done on the career of Bukharin 
per se, — not even a single learned article. Given the fact 
that next to Lenin, Trotsky and Stalin, it can well be argued 
that he was the next most important figure in Soviet history 
up to 1928, this is somewhat surprising. Indeed, students 
of American politics would have to consider themselves 
derelict in their devotion to Clio, if they disregarded the 
careers of men like Madison, Monroe, Adams, and men 
of similar high stature — and concentrated only on Wash- 
ington, Jefferson and Hamilton. This is one of the main 
reasons why I feel a work on Bukharin’s career is in order. 
It is my humble hope and.major desideratum to attempt to 
fill this important vacuum of historical scholarship. 

In treating Bukharin’s career I have attempted to in- 
tegrate his ideas and actions by using the chronological 
approach; for the sake of convenience, however, I have 
been forced to intersperse topically his theoretical ideas. 
Bukharin is in a real sense two different persons and 
hence his career can be conveniently sub-divided into two 
segments. The first portion deals broadly with his ideal- 
istic Left Communist concepts, in which he felt that the 
capitalist system had reached its eleventh hour and that 
the advent of the new millenium was immediately at hand. 

The second or Right wing period of Bukharin’s career 
finds him more sober and conservative in his estimate of 
the forces of the new order. In the development toward 
this new appraisal there is no abrupt change; rather one 
can discern an evolutionary development from the Left 
wing period which gains momentum throughout the years 
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and Auditors. Most Councilors of State are appointed from 
among Maitres des Requétes, most of whom in turn are 
appointed from among Auditors, but provision exists for 
bringing in a certain number of qualified persons from the 
outside. Auditors are chosen by competitive examination. 
The Conseil also serves as a reservoir of highly trained 
and versatile personnel upon whom the government can 
call to fill important administrative posts outside the 
Conseil. Since advancement takes place invariably on the 
basis of seniority, members of the Conseil are free from 
governmental pressure. Although theoretically they can 
be dismissed by the executive power, they have, in fact, 
acquired a permanency of tenure analogous to that of reg- 
ular judges. The advisory and judicial work of the Conseil 


1918 to 1921. Exact dates are by nature extremely arbi- 
trary, but if one had to make a date for this transition; it 
would probably be the emergence of the New Economic 
Policy in 1921 on the domestic scene, and on the foreign 
scene the failure of the German Revolution of 1923. 

After 1923 the impetuousness and utopianism of his 
early days are only memories. Lest the impression be 
obtained that he had made a complete ideological volte face, 
one important qualification must be noted, and that is that 
Bukharin was still a Communist during this latter period. 
The major difference between his early and later career is 
one of timing and degree with the great emphasis on cau- 
tion rather than any change in ideology. As will be seen, 
there are many gaps and ambiguities in Bukharin’s career. 

















But in one broad sense he is inflexibly consistent. That is, 
once he embraced a position, he advanced it tenaciously, 
rigidly and loquaciously. As a Left Communist he was the 
most consistent and enthusiastic supporter of this group; 
similarly, as a Right Communist he was the staunchest 
advocate of this line. In a word, he was the unmistakable 
leader of both the Left and Right wing groups. 

I have separated the second rubric of Bukharin’s career 
into two splinter segments. The first, the domestic, deals 
with his transition to the New Economic Policy, as well as 
his ideas on that subject; his debates with the Left, partic- 
ularly with Trotsky and Preobrazhensky on the problems 
of the early twenties; a treatment of his own alternatives 
on the economic and political questions of the mid-twenties; 
his analysis of the “goods famine” and the Five Year Plan; 
and, finally, an interweaving of the political friction within 
the Party during this period. 

As for the second sector, foreign affairs, I have sepa- 
rated this area into two divisions. The first is a theoret- 
ical treatment of his ideas on capitalism and world revolu- 


tion; and secondly, a treatment of Bukharin’s role in the 
Chinese Revolution and the General Strike and Miners’ 
Strike in Britain, which were the two major events during 
his tenure as leader of the Comintern. 

412 pages. $5.25. Mic 58-4990 


A HISTORY OF THE CONSEIL D’ETAT SINCE 1872 
(L. C. Card No. Mic 58-1337) 


Charles Eldon Freedeman, Ph.D. 
Columbia University, 1957 


From its early origins the Conseil d’Etat has played a 
dual role in French public life as technical counselor of 
the government and as the highest administrative court. 
Although the extent of its powers in these two capacities 
has varied from time to time, the modern Conseil has had 
a continuous existence, regardless of regime changes, 
since its creation under the Constitution of the Year VII 
(1799). This dissertation, which covers the history of the 
Conseil d’Etat since 1872, determines the nature and ex- 
tent of the Conseil’s role as technical counselor of the 
government and traces the development of its judicial role. 

The Conseil d’Etat was organized by the laws of 24 May 
1872 and 31 July 1945, which were the basic statutes on 
the Conseil d’Etat for the Third and Fourth Republics. 

The regular members of the Conseil are organized in 
three ranks: Councilors of State, Maitres des Requétes 























is divided among sections, of which there are now five, but 
a separation is maintained so that members who advise 
the government do not sit as judges. 

The Conseil’s advisory role is large and complicated, 
extending over both administration and legislation. This 
role has grown steadily since 1872, in large part owing to 
the tremendous growth in the services provided by the 
modern state. Today, the legislature must limit itself to 
establishing general principles and leave the modalities of 
execution to the executive. In the formulation of these 
executive-made rules and regulations, the Conseil plays a 








large role. The legislative role of the Conseil has also 


grown, especially since the Second World War. The Con- 
seil examines all government bills before they are sub- 
mitted to parliament, as well as “decree-laws,” which are 
issued by virtue of a parliamentary “delegation” to the 
executive. The spirit of the Conseil permeates the whole 
of the administration, not only by means of the Conseil’s 
role as technical counselor, but also through its judicial 
role. 

The judicial role of the Conseil d’Etat is the result of 
special circumstances operating at the time of the Revolu- 
tion. Since 1790 French courts have been barred from 
interfering in administration and have been forbidden to 








_ try government officials for any acts connected with their 


duties. In order to prevent the administration from being 
both party and judge of its own acts the Conseil d’Etat 
developed into an administrative court, competent to adju- 
dicate conflicts between citizens and the administration. 
During the Third Republic, the Conseil increased the pro- 
tection of citizens from illegal administrative action by 
the development of the plea of ultra vires and the recogni- 
tion of the liability of the public powers for their sovereign 
acts. The plea of ultra vires is a highly original petition 
for it enables a citizen to obtain the annulment of an illegal 
act with a minimum of inconvenience and expense. In the 
field of state liability, the Conseil has gone beyond the 
recognition of a liability for fault and recognized a liability 
for risk, independent of fault. The development of the 
Conseil’s case law has enabled it to increase its role as a 
court and has given it an unequaled prestige among French 
institutions. 240 pages. $3.10. 
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IN THE MIDST OF A REVOLUTION 
(L. C. Card No. Mic 58-1848) 


David F. Hawke, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Roy F. Nichols 


This is a case history of a revolution -- not the Ameri- 
can Revolution, but a revolution that occurred in Pennsyl- 
vania’s political affairs between May and September, 1776. 
Among the points developed in this thesis are these: that 
there was no deep-seated east-west split in Pennsylvania 
and the forces behind this Pennsylvania revolution had 
nothing to do with the question of who should rule at home; 
that no Quaker oligarchy dominated the Assembly in 1776; 
that between early May and June a people with little enthu- 
siasm for the idea of independence were pushed by events, 
changing social conditions, a skillful political machine, 
and pressure from Congress into favoring a declaration of 
independence; that the Constitution of 1776 failed partly 
because moderate-minded men refused to give it a chance 
to work, but ultimately because the people showed no great 
enthusiasm for the democratic ideas it advanced. 

The story begins on May 1, when seventeen new mem- 
bers were elected to the Assembly. The vote was close, 
with the scales only slightly tipped in favor of the Moder- 
ates, who stood for reconciliation. Economic prosperity, 
a diverse population, sectionalism, and the absence of the 
direct effects of war all contributed to the Moderate vote. 
The slight plurality of those for reconciliation gave them 
control of the Assembly, and since the other Middle Colo- 
nies followed Pennsylvania’s lead the results of the May 
election stopped the drive for independence in Congress. 

A fixed situation suddenly changed. Soon after the 
election came news that foreign troops were enroute to 
America. On the heels of this shock occurred a river 
battle on the Delaware that brought the war directly to 
Philadelphians. About the same time prices began tospurt 
ahead, the value of the Continental dollar began to fall, 
frightened families moved from the city, and more and 
more servants slipped away from their masters and van- 
ished into the army. In the midst of this confusion John 
Adams, working closely with city Independents, forced a 
resolution through Congress that demanded total suppres- 
sion of all the King’s authority in the colonies. This was 
aimed at Pennsylvania’s Assembly. Adams’ resolution, 
skillfully exploited by Independents, brought simmering 
discontent in Pennsylvania to a boil and by early June 


backcountry Committees had sent delegations to Philadel- | 


phia empowered to overthrow the Assembly. 

Once independence had been achieved the Independents 
split into two factions -- Moderate and Radical. The Mod- 
erate Independents wanted the new government devised 
along lines that kept power in the hands of moderate- 
minded men. The Radicals wanted a democratic govern- 
ment. The Radicals, because they controlled the political 
machine that had overthrown the Assembly, dominated the 
Constitutional Convention. They forced a revolution on 
Pennsylvania in which the byword was “equality.” The 
revolution failed ultimately because the people were not 
prepared for a swift break with past traditions. The idea 
of democracy could not flourish until the idea of elitism 
had died. 247 pages. $3.20. 





AN ENTREPRENEURIAL STUDY OF A 
FRONTIER FINANCIER, 1856-1863 


(L. C. Card No. Mic 58-1120) 


Robert Russell Jost, Ph.D. 
University of Minnesota, 1957 


This is a study of the early financial activities of Jason 
C. Easton. It commences in early 1856 with his arrival in 
the frontier boomtown of Chatfield in Minnesota Territory, 
and describes his lending and land warrant business during 
that period of land speculation. Inadequate capital to meet 
the needs of the frontier community prompted Easton to 
form a partnership with a New York congressman who 
provided both funds and prestige. The union was soon put 
to a test by the panic of 1857. How Easton survived the 
crisis, though his partnership collapsed, is presented from 
a study of their correspondence. 

Scantily improved land constituted the chief asset of 
this frontier community, most borrowing was for the pur- 
chase of land, and land was the security for most loans. 
Easton’s business was essentially getting money from 
eastern investors and using it to purchase land warrants. 
He lent these to settlers who used them to buy land. Land 
warrants were essentially transferable government certif- 
icates issued as compensation for military service, enti- 
tling the holder to the possession of a specific quantity of 
land. From 1848 to 1858 land warrants were used to pur- 
chase four-fifths of the land alienated from the public 
domain in Minnesota. Until the Homestead Act, dealing in 
land warrants was the cornerstone of Easton’s career. 

The organization of the land warrant market and its rela- 
tion to the practices and procedures of land alienation are 
therefore treated at some length. 

Easton’s loan practices were conditioned by the frontier 
community. Because frontier areas were traditionally high 
risk areas, and the settlers often speculated on a quick 
turnover profit, heavy interest charges were common. 
Easton frequently charged 40% interest on money on land 
warrants lent for 12 to 18 months. Such high charges, 
however, made foreclosure mathematically normal, when 
a profitable resale did not materialize. Foreclosures 
were common in the depressed times following the panic 
of 1857. 

After this crisis, Easton’s loan policy was influenced 
by his expectations of a recovery that did not materialize; 
the continued low state of economic activity at times 
clouded his perennial optimism. He solicited most of his 
funds by correspondence, and many of his clients stipulated 
the conditions under which the loans should be made. Had 
he practiced guaranteeing the money of his clients, Easton 
would have had a freer hand. Such guarantees were in 
general avoided. 

Many of the people were in debt at high interest rates 
with foreclosure imminent following the panic of 1857. 
They turned to the courts and to the legislature for relief. 
A series of court decisions unfavorable to lenders and the 
passage of debtor relief and usury laws did not prevent 
Easton from exacting interest commensurate with what he 
believed money to be worth. The methods by which he 
obviated the intent of these court decisions and laws, actu- 
ally gaining by their passage, is pursued in detail. Also 
presented is the extra-legal resistance of some organized 
settlers to the public sale of land they had preempted. 
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The last. chapter presents Easton’s reactions to the 
faulty circulating media characterizing the years just be- 
fore the Civil War. The faults of the media with which he 
dealt were the heterogeneity of bank notes, the instability 
of banks, and the financial debacle of 1860-1861. The pas- 
sage of the National Bank Act of 1863 ends the study. 

248 pages. $3.20. 





THE AMERICAN INFLUENCE IN GERMAN 
LIBERALISM BEFORE 1848 


(L. C. Card No. Mic 58-1128) 


Richard Russell Marsh, Ph.D. 
University of Minnesota, 1957 


Adviser: Lawrence D. Steefel 


The American Revolution and the establishment of the 
new nation added a political element to the German interest 
in the geography and settlement of America. They brought 
into being the concrete liberal symbols of Washington and 
Franklin as patriots and a written constitution as a nec- 
essary step toward a liberal state. The French Revolution 
through the Napoleonic era tempered the initial favorable 
response in Germany and the differences between the two 
revolutions became a controversy in German literature. 

Between 1803 and 1815 the German liberals became 
convinced that the Old Regime should be replaced by a 
liberal federal state which would guarantee civil rights, 
economic unity, and national power. The American nation 
existed as an example of a liberal state, along with England 
and France, and additionally as a parallel federal structure. 
The information available to the German politicians about 
America was adequate for polemical utilization or program- 
matic adaptation. Both the liberals and their opponents 
referred freely to America in ways which attested to an 
interest in and knowledge of the United States on the part 
of their audiences between 1803 and 1848. 

The areas of American experience directly applied to 
Germany were civil liberties, economic unification, and 
federal representative government. The most important 
was the American example of civil rights, freedom from 
servile status, equality of citizenship, freedom of religion, 
and freedom of the press. America demonstrated the ad- 
vantages of internal free trade as a means of promoting 
individual well-being and national power. The federal 
structure based upon powers granted by the member states 
and the corollary of a national legislature was more dif- 
ficult to apply to Germany because of the sovereignty of 
the princes. The first two elements were more acceptable 
because they could be presented as proof that these general 
ideas would work without the disruption envisioned by the 
conservatives. 

The use of America by the German liberals was tainted 
with Jacobinism during the first wave of reconstruction 
which came to a standstill in the 1820’s. Emigration and 
romantic literature helped revive an interest in American 
politics in the decade following which culminated in the 
Revolutions of the 1830’s and the Zollverein. The partial 
victory of German liberalism in the west and south rein- 
forced the ideas of a unified liberal Germany which came 
to a climax in 1848-49. In general America was presented 
by the writers as a materialistic barbarian land or a Uto- 
pian land of the future. The politicians avoided both 





extremes and tended to select only specific aspects of 
American life rather than the whole for their purposes. 
Attempts were made to apply the American experience 
to Germany as an illustration of constitutional principles 
rather than as institutions and practices to be copied. The 
slogans of German liberalism often sounded American. 
America became the land of political refugees. Friedrich 
List was able to make capital of his American sojourn to 
buttress his economic program. But the gap between the 
American development and the German liberal movement 
never closed. The monarchical aristocratic opposition, 
the liberal timidity in the face of equalitarianism, the 
heavy weight of administrative traditions, the demands of 
power politics, and the lack of experience in self-govern- 
ment combined to prevent any significant Americanization 
of German liberalism. 308 pages. $3.95. 


THE PEACE QUESTION IN GERMAN POLITICS: 
DECEMBER 1916-JULY 1917 


(L. C. Card No. Mic 58-1918) 


Samuel A. Portnoy, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Chester V, Easum 


Beginning with the peace offer to the Entente of Decem- 
ber 12, 1916, the peace question truly came alive in Ger- 
man politics. A crystallization of public sentiment oc- 
curred around the alternatives: peace of mutual under- 
standing or peace by victory. This dissertation represents 
an effort to trace the evolution of the peace question in its 
broad ramifications--from the sudden appearance of the 
peace offer; the reaction to it at home; the interposition 
of Woodrow Wilson, with his peace move of December 21, 
1916; the blunt rejection of the peace offer by Germany’s 
enemies; their refusal to countenance any effort by the 
president aimed at eliciting statements of war and peace 
aims from the belligerents and generally serving as a 
conciliator and clearing house. 

Even before the Entente refusal to accept Wilson’s 
good offices, a refusal couched in terms calculated to 
drive German passions to a white heat, the German naval 
authorities had prevailed upon the supreme army command, 
and both upon a reluctant chancellor, to agree to a reopen- 
ing of unrestricted submarine warfare. It was an action 
fateful for both the prospects of a negotiated peace and for 
Bethmann’s own tenure of office. The die was cast at the 
crucial session at Pless on January 9, 1917; February 1 
was the date set for Germany to “cross the Rubicon.” 

The peace offer thus became, as it were, the first link 
in a chain of apparent cause-and-effect; germany hence- 
forth reacted, instead of acting. The conduct of its military 
leaders, subsequently up to their necks in politics and the 
peace question; of its statesmen and yarrulous politicians 
in and outside the Reichstag, seemed to suggest that the 
initiative had passed to the Entente and that Germany’s 
enemies had come to set the pace and tone for her own 
conduct and attitudes. If the peace offer and Wilson’s 
peace message were in the nature of cause, the brusque 
and insulting refusal of the Entente to treat with the Cen- 
tral Powers was the immediate effect. This, in turn, 
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allegedly became the causative factor in the determination 
of Germany’s leaders--with the approval of even the Social 
Democrats, erstwhile friends of Wilsonian mediation and 
(very loyal and flexible) critics of unrestricted submarine 
warfare--to have recourse to the ultima ratio. 

The U-boat move constituted a new and vital link in the 
chain of cause-and-effect. Its effects were many: war with 
the United States; the exacerbation of domestic conflict 
around the peace question; the intensification of war- 
weariness and the desire for a peace of mutual understand- 
ing; and, finally, Matthias Erzberger’s defiant thrust in the 
Reichstag (July 6), inspired by the conviction that the 
U-boat campaign could not achieve its alleged purpose of 
making the Entente[ read Britain |] agree (within five months, 
according to the “guarantee” of the naval chiefs!) to nego- 
tiate peace, let alone capitulate all down the line. 

The “conversion” of Erzberger to a peace of mutual 
understanding shifted the parliamentary balance and cul- 
minated in the formation of a new Reichstag majority 
(Center, Social Democrats, Progressives). The crisis in 
the peace question, brought to a head by Erzberger, be- 
came a full-blown government crisis when Gustav Strese- 
mann, on July 9, demanded the resignation of Bethmann- 
Hollweg. On July 19, 1917, feeling its oats, the new Reich- 
stag majority, contrary to the desire of the new chancellor 
(the crafty Michaelis) and the military chiefs, adopted a 
peace resolution enunciating the idea of a peace of mutual 
understanding. 

The July 19 peace resolution represented the apogee 
of the peace movement in German politics. But it failed, 
in the ensuing period, to become a norm in the govern- 
ment’s attitude toward the peace question. 

823 pages. $10.40. 





THE POLITICAL CAREER OF FRANK B. WILLIS 
(L. C. Card No. Mic 58-2097) 


Gerald Edwin Ridinger, Ph.D. 
The Ohio State University, 1957 


In the study, Frank B. Willis is presented as a repre- 
sentative political figure in Ohio during the first quarter 
of the present century. As educator, member of the Gen- 
eral Assembly of Ohio, congressman, governor, and sena- 
tor, Willis served the people of his state with loyalty and 
devotion. 

Born on a Delaware County farm in 1871, Willis earned 
two degrees as he worked his way through Ohio Normal 
University at Ada. Gifted with exceptional speaking ability, 
he was an extremely popular and effective teacher of his- 
tory, political science, economics, and geometry at his 
alma mater from 1894 to 1906. He received the highest 
grade ever given on the Ohio bar examination, and taught 
in the law school until 1910. 

Both physically and mentally, Willis was a large and 
impressive man, who found at an early age that his inter- 
ests and talents were particularly suited to politics. Two 
terms in the Ohio General Assembly from 1900 to 1904 
served as his political apprenticeship. A stanch Republi- 
can by birth and conviction, Willis regarded William Mc- 
Kinley as one of the greatest Americans in history. The 





influence of McKinley upon Willis is indicated by the 
political paths that he followed throughout his career. 

After three unsuccessful attempts, Willis was elected 
to the House of Representatives by the voters of Ohio’s 
eighth district in 1910. As a member of the United States 
Congress he proved to be a conscientious legislator who 
devoted long hours to the affairs of his constituents. Al- 
though he introduced no important measures during his 
two terms in the House, Willis’ votes and speeches re- 
vealed his conservative Republicanism. A strong supporter 
of Taft’s administration, Willis consistently opposed the 
“New Freedom” program of Wilson. Completely convinced 
of the necessity of a high tariff to protect American indus- 
try and to maintain the standard of living, Willis was 
expecially active in the fight against the Underwood Tariff 
Act. 

Willis surprised the politicians of Ohio in the guber- 
natorial election of 1914 by upsetting the incumbent, James 
M. Cox, whose reform administration had been regarded 
as highly successful. Willis’ two years as governor were 
marked by retrenchment and economy as he sought to give 
the people more stability in their state government. Two 
defeats by Cox in the elections of 1916 and 1918, however, 
returned Willis to private life until 1920. His speech 
nominating Warren G. Harding at the Republican National 
Convention in 1920 aided him greatly in becoming the 
successor of Harding in the United States Senate. 

In his seven years in the Senate Willis never introduced 
an important bill. He consistently supported the Republi- 
can administrations of Harding and Coolidge. As a public 
speaker of national renown, Willis became well known as 
an apostle of protection, prohibition, isolation, and Ameri- 
canism. Untouched by the Harding scandals, even though 
he defended Attorney General Harry M. Daugherty in the 
Senate, Willis became a symbol of the practical functioning 
of the federal government to thousands of Ohioans as he 
spared no effort in aiding his loyal constituents. A servant 
of Ohio rather than a statesman of national scope, Willis 
was engaged in a vigorous political campaign for the Ohio 
delegation to the 1928 Republican National Convention 
when death struck him down at the height of his powers. 

A follower of public opinion rather than a maker of policy, 
Willis never outgrew Ohio. However, he had no desire to 
do so. He believed firmly in the voice of the people, and 
was Satisfied to follow it rather than to control it. 

385 pages. $4.95. 


TECHNOLOGICAL CHANGE AND ITS EFFECTS IN 
NORRISTOWN, PENNSYLVANIA, 1900 TO 1956 


(L. C. Card No. Mic 58-1870) 
Harold I. Sharlin, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: T. C, Cochran 


The object of this dissertation wasto determine the ef- 
fects of technological change both onthe people who worked 
with the machinery and on the employment opportunities in 
Norristown, Pennsylvania. The dissertation is a part of 
the Norristown study at the University of Pennsylvania. 
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It was assumed that some measure of the technological 
changes could be obtained by studying the plants employing 
a majority of the workers in the area. On this basis two 
companies were selected; one was James Lees and Sons, 
manufacturers of woolen yarns and carpets. The other was 
Alan Wood Steel Company manufacturers of a variety of 
iron and steel products. The increase in mechanization 
for both companies was surveyed for the period 1900 to 
1956 mostly through interviews. No measurement of the 
amount of the change was made because of the lack of 
company records of the nature needed. 

Different aspects of the effects of technological change 
were covered. The change in the number employed, in the 
percentage of women employed and in the number of 
trained people needed was estimated where possible. The 
change in working conditions, safety and personnel rela- 
tions was also examined. 

Two such widely different companies provided some 
idea of the type of changes that must have been occurring 
all over the country in the twentieth century. Some inter- 
esting contrasts in the methods of introducing technological 
change are also reviewed in the dissertation. 

Besides providing some insight into the nature of tech- 
nological change in the twentieth century and its effects, 
some general conclusions were derived from the results 
of the study. One was that the adjustments to technological 
change within a factory can best be handled through joint 
efforts of the employer and employees. It was also con- 
cluded that there is a need for manufacturing communities 
like Norristown to make some provisions for the relocation 


of workers temporarily unemployed by technological change. 


From the workers point of view increased mechaniza- 
tion has improved working conditions and raised the gen- 
eral level of employment opportunities. It is believed that 
this trend will continue. 

The appendix to the dissertation is an essay on the 
research methods used and was provided in the hope that 
it might help other people in their research into business 
concerns. 210 pages. $2.75. 


THE ATTITUDE OF AMERICAN INTELLECTUALS 
TOWARD THE LABOR MOVEMENT, 1890-1900 


(L. C. Card No. Mic 58-2105) 


John L. Shover, Ph.D. 
The Ohio State University, 1957 


The purpose of the study was to examine the relation- 
ship of American intellectuals to the labor movement of 
the 1890’s. Its major thesis, derived from the examina- 
tion, is that the intellectuals were so bound to the tradi- 
tions of an agrarian-centered era that they were unable to 
accept the role of the new labor movement in an industrial 
age. 
The American Federation of Labor, rejecting the ideal- 
ism and antimonopolism of the Knights of Labor, adhered 
to a narrow wage and hour policy that used organized 
economic power to enhance the position of the skilled craft 
worker. The union attempted to exercise over the job 
market a control parallel to the monopoly exercised over 
production and distribution by business. Pragmatic labor 
leaders,erected firm barriers to exclude intellectuals, 





fearful that their social aims would deflect the union from 
wage and hour goals. 

American intellectuals were committed to a heritage of 
ideas made up of a fusion of Puritan theology with Lock’s 
theory of natural rights and reinforced by the American 
frontier. Basic to this was a faith in the individual’s abil- 
ity to materialize the unlimited opportunities which nature 
had provided him. Laissez-faire politics and distain for 
the idea of social classes were latent in the creed. The 
most extreme adherents were the academic political econ- 
omists who maintained that labor unions were unnecessary 
and of no value. The free economy distributed its benefits 
in the best possible way; interference with natural laws of 
economics could result only in.chaos. Business opponents 
of labor, with few exceptions, reiterated the unbending . 
precepts of political economy, although with more empha- 
sis upon utilitarian considerations. Patricians like Henry 
Adams, Charles Francis Adams, and John Hay, lamenting 
the decline of an eighteenth century social ideal founded 
upon individual character and initiative, saw reflected in 
the collective techniques of the labor union the materialism 
and sterility of their own decade. 

The reformers who sought to infuse religion and eco- 
nomics with a social conscience were compromisers. 
Rather than the extremes of a self-regulating economy or 
class-conscious unionism, they emphasized a social unity 
of two dimensions. First, within the corporate structure 
there was a community of interest where the diligence of 
the laborer would be rewarded by the benevolence of man- 
agement. Second, all society was linked in an organic 
state — class consciousness and social conflict were un- 
natural and antisocial. 

Among those intellectuals who dissented both from 
individualism and social unity, Washington Gladden began 
as an advocate of profit-sharing and moral reform but 
came by 1900 to accept pragmatic unionism as the only 
alternative to the concentrated power of capital. Other 
reformers like Jane Addams, close to the realities of the 
laboring man’s life, reluctantly turned from organic ideas 
to restrictive trade unionism. 

American socialists, failing by the mid-nineties to 
capture trade unions as the avant-garde for social reform, 
condemned unionism and middle class reform alike as 
handmaidens of capitalism. Daniel DeLeon attempted to 
form a new socialist industrial union, and Henry Demarest 
Lloyd drifted toward a humanistic socialism in which the 
emphasis would be general human welfare, not class inter- 
est. 

John Rogers Commons best synthesized the objectives 
of the A. F. of L. with the large-scale industrial capitalism 
emerging at the close of the century. Rejecting John Locke, 
he held that “rights” were not inborn but were the products 
of institutional organization. In support of pragmatic un- 
ionism, Commons postulated that economic status and 
liberty for the worker could be ensured only when there 
was developed within the laboring class institutional power 
proportionate to that of management. The ultimate would 
be “constitutionalism” in industry where two balanced and 
powerful forces met at the bargaining table on equal terms. 

Even social reformers accepted the intellectual tradi- 
tion of free opportunity and individualism and subscribed 
to the middle-class ideal of harmony. It was only the rare 
intellectual who could discard natural rights and classless- 
ness to approach the emerging labor movement with under- 
standing. 271 pages. $3.50. 
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THE EFFECT OF THREE LEVELS OF FAT IN AN 
ISOCALORIC DIET ON CALCIUM METABOLISM 
IN COLLEGE WOMEN 


(L. C. Card No. Mic 58-786) 


Mary Elizabeth Fuqua, Ph.D. 
The Ohio State University, 1952 


The exact reasons for low calcium absorption by human 
beings are yet to be adequately explained. Studies on the 
effect of fat on calcium absorption have resulted in three 
conflicting opinions: (1) fat decreases calcium absorption 
through the formation of insoluble calcium soaps, (2) fat 
has a beneficial influence on the absorption of calcium by 
maintaining a favorable acidity of the intestinal coatents, 
and (3) fat appears to have no effect on calcium absorption. 

The paper is a report of the effect of three levels of fat 
in isocaloric diets on the calcium balances in nine college 
women. The purpose of this study was fourfold: (1) to 
study the effect of three levels of fat, namely, 37, 86, and 
134 grams daily, on calcium balance in isocaloric diets 
furnishing approximately 2100 calories; (2) to study the 
effect of basal matabolic rate on calcium balance; (3) to 
secure further information on calcium absorption from a 
mixed diet; and (4) to compare the results of the study with 
the many diverse views which are prevalent in regard to 
the effect of fat on calcium absorption. | 

The study was carried out in four two-week periods, 
lasting a total of eight weeks. During the first period the 
subjects were placed on a normal fat diet containing ap- 
proximately 600 milligrams of food calcium in order to 
adjust them to this level. The remaining three periods. 
were used to study the effect of fat on calcium retention. 

The three sets of menus used in the study were planned 
so that the foods used would provide: (1) three levels of 
fat, namely, 37, 86, and 134 grams, which would supply 15, 
35, and 55 per cent, respectively, of the total calories; 

(2) approximately 600 milligrams of food calcium; (3) about 
2100 calories; (4) adequate amounts of all nutrients as 
recommended by the National Research Council with the 
exception of calcium and possibly fat in the case of the 
lowest level. | 

Each of the three diets was made into seven menus 
which were repeated each week. Every food consumed by 
an individual was weighed separately, although the food 
may have been used later to prepare a mixed dish. Menu 
changes from the low to the two higher fat diets were 
accomplished by appropriate substitutions of carbohydrate 
foods, such as bread, jelly, jam, and candy by fatty foods, 
such as butter, cream, mayonnaise, French dressing, and 
bacon. 

The Statistics Laboratory of the Ohio State University 
assisted in making the design for the experiment. Two 
factors were considered in planning this design, the fat 
level of the diet and the basal metabolic rate of the sub- 
jects. The basal metabolic rates of the nine subjects fell 
into three groups with averages of 3.56, 8.26, and 13.27 
per cent below the Dubois standard for age, sex, and: 
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surface area. One subject from each of the metabolic rate 
groups was placed on each of the three diets. Each group 
of three subjects was given each of the fat diets for one 
period during the time of the study. 

The fat content of the diets was determined by an ether 
extraction method with the use of the Rohrig extraction 
tube. Food, urine, and feces were analyzed for calcium 
by the usual oxalate-permanaganate method. 

The average calcium balances for the nine subjects on 
each level of fat were as follows; -25.3 milligrams, low 
fat diet; 5.3 milligrams, medium fat diet; and -5.4 milli- 
grams, high fat diet. The variance of the calcium balances 
owing to subjects and fat treatments was determined by the 
analysis of variance with the F-test of significance. A 
two-way classification was used, the rows representing 
the subjects and the columns the fat treatments. None of 
the F values were significant. Therefore, in this experi- 
ment the effects on calcium balances of three levels of fat 
and of subject variation in calcium retentions were not 
greater than the effect of unmeasured factors. 

The relationship of basal metabolic rate and calcium 
retention was studied by comparing the percentage devia- 
tion of the basal metabolic rate of each of the nine subjects 
from the Aub Dubois standard with her average calcium 
balance by rank correlation. At value of .448 for the rank 
correlation coefficient was not significant. Thus, the cases 
of these nine women, the calcium balances were not related 
to basal metabolic rate. 

Calcium absorptiom has been defined by some workers 
as the amount of calcium in the food minus the amount in 
the feces. According to this theory the average calcium 
absorptions were as follows: 89.1 milligrams, low fat 
diet; 129.9 milligrams, medium fat diet; and 108.9 milli- 
grams, high fat diet. Individual variations occurred in 
calcium absorption, however; seven of the nine subjects 
absorbed more calcium on the medium fat diet than they 
did on either of the other two levels. 

Statistical tests by the analysis of variance showed no 
significant relationship between calcium utilization and 
the order in which the fat treatments were given, although 
five of the nine subjects had their largest calcium balances 
during the second experimental period irrespective of the 
fat treatment. 

The nine subjects varied in their habits of elimination. 
Three subjects were regular in their habits, the stools 
were formed, and the carmine usually appeared in 24-36 
hours. The other six subjects showed considerable varia- 
tion in the number and bulk of their stools and the degree 
to which they decolorized the carmine marker. The writer 
observed that the three subjects who were the most regular 
in their habits of elimination retained more calcium. 

Sherman offers a method of predicting calcium require- 
ment from calcium balances based on the assumption that 
the output of calcium in any given experiment measures 
the requirement for equilibrium. According to this method 
the average calcium requirement for the nine subjects in 
this study was approximately 630 milligrams or 10.9 milli- 
grams per kilograms of body weight. 
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If it is assumed that fat does affect calcium utilization 
as reported by some experimenters, why, then, have these 
data not shown this effect? Several reasons are postulated. 
First, the lowest level of fat (45 grams) used in this ex- 
periment may be too high. If the low fat diet had contained 
from 5 to 10 grams of fat instead of 45, an effect of fat on 
calcium utilization might have been observed. Second, the 
calcium intake might have been too high. In many of the 
experiments where the fat has been reported to facilitate 
calcium absorption a proportionately lower calcium diet 
was used. The beneficial effect of fat may be seen only 
when the calcium content of the diet is low. Another rea- 

- gon might be the difference in age and health of the subjects 
in this study as compared with the subjects in similar ex- 
periments. The subjects in this study were healthy women 
of college age while in many of the previously reported 
experiments dealing with fat and calcium metabolism the 
subjects were infants with rickets, diarrhea, or poor fat 
metabolism. Fourth, too few subjects might have been 
used. A larger number is needed as a basis for predicting 
what would happen in the general population. 

The following recommendations are offered for future 
experiments dealing with the effect of fat on calcium me- 
tabolism: 


1. Determine the calcium metabolism of each sub- 
ject on as fat-free a diet as practical (4-6 grams) as 
well as on a low, medium, and high fat diet. 


2. Place each subject on each test fat diet for more 
than one experimental period. 


3. Analyze fecal fat with special emphasis on cal- 
cium soaps. 97 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


SOME BASES FOR RECOMMENDATIONS FOR 
STORAGE SPACE ALLOWANCES IN THE MEAL 
PREPARATION AND MEAL SERVICE AREA 
OF SOUTHERN RURAL HOMES 


(Publication No. 22,241) 


Lorna Jean Gassett, Ph.D. 
Purdue University, 1955 


Major Professor: Cleo Fitzsimmons 


The purpose of this study was to investigate: (a) the 
effect of differences in socioeconomic level, size of family 
and age of homemaker on the kind of possessions used in 
meal preparation and meal service by Southern rural 
families, (b) the effect of those factors on the number, type 
and/or size of the possessions; and (c) the effect of the 
quantity and size or shape of articles to be stored, the 
frequency of their use, and the measurements of the work- 
er’s body on the vertical and horizontal limits of functional 
storage units. 

The household articles studied were top-of-range and 
dishwashing utensils “used frequently,” “everyday” dishes 
and “guest” dishes. Detailed inventories of family posses- 
sions obtained from farm owner-operator families inter- 





viewed during the Southern regional farm housing survey 
of 1948-9 were the source of the data. Statisticians at 
North Carolina State College and Iowa State College were 
responsible for drawing the sample for the survey. 

The families were classified into two socioeconomic 
groups: 328 families in the high socioeconomic group and 
426 families in the low socioeconomic group. The groups 
were subsorted on the basis of size of family. The socio- 
economic groups were also subsorted on the basis of three 
age of homemaker classes: under 40 years, 40-59 years, 
and 60 years and over. The relationships between type, 
number, and size of items, such as dishes, and the factors 
socioeconomic level, size of family and age of homemaker 
were tested statistically. On the basis of the results, basic 
or minimum and liberal lists of utensils, “everyday” dishes, 
and “guest” dishes were compiled for each of the different 
sizes of families in both socioeconomic groups. 

Utensils and dishes considered representative of those 
reported were measured. Dishes and heavy utensils were 
also weighed. The total linear inches of 12-inch shelf 
space needed to accommodate the dishes reported was 
calculated. The number of dishes to be stacked as units 
was based on the height and weight data accumulated. An 
estimate of the space which would be needed to store the 
utensils reported was computed. 

Measurements of 74 women of eastern Tennessee were 
on file. They had been obtained as a guide to the selection 
of rural homemakers who were to participate in experi- 
mentation at the housing laboratory. The vertical area of 
space “within reach” of the 74 women was determined. 
This measurement and others were compared to measure- 
ments reported in other studies of physical measurements 
of women. | 

The horizontal width of a storage space needed to store 
the articles listed for the different family size groups was 
computed. Clearance margins used were those which ob- 
servation of homemakers and students working in the 
housing laboratory indicated were satisfactory. 

Socioeconomic differences were more marked with 
respect to “guest” dishes than with respect to “everyday” 
dishes and utensils used frequently. More families in the 
high socioeconomic group reported having the items stud- 
ied and they reported more kinds and greater quantities of 
the items than did families of the low socioeconomic group. 

Homemakers over 40 years of age reported more kinds 
and greater quantities of dishes than those younger. 

The number of items for individuals and the size of 
serving dishes and utensils were related to size of family. 
Consistent differences in the estimated storage space 
needed by the different size families, particularly in the 
low socioeconomic group were apparent. 

The measurements of the Tennessee women were sim- 
ilar to the physical measurements of women reported in 
other studies. Storage, based on those measurements, 
built for the laboratory was used with ease. 

106 pages. $2.00. Mic 58-4991 
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CONSUMER PRACTICES IN THE BUYING AND USE 
OF LAUNDRY SUPPLIES AND EQUIPMENT 


(L. C. Card No. Mic 58-1787) 


Betty Jane Johnston, Ph.D. 
Purdue University, 1958 


Major Professor: Cleo Fitzsimmons 


Changes in laundry equipment, supplies and procedures 
in the last ten years have meant that homemakers have 
needed to acquire new knowledge and skills. To investigate 
the extent to which homemakers were aware of recom- 
mended laundry practices and the extent to which they fol- 
lowed them, 120 homemakers, selected at random in Battle 
Creek, Michigan, were interviewed. 

Homemakers in the sample fell equally into two groups: 
those who used automatic washers, and those who used 
non-automatic washers. When tested by chi square, the 
age of the homemaker, the occupation of the head of the 
household, the size and composition of the family were 
found to be significantly different in the two groups. 

The homemakers who used automatic washers had often 
made additional investments in laundry equipment. They 
were more likely to have water-softening units and clothes 
dryers in their homes than the women who had non-auto- 
matic washers. The ownership of ironers was not signifi- 
cantly different in the two groups. 

While many of the families had made a sizeable invest- 
ment in equipment, they did not provide a convenient work 
place for the laundering activity. The modern home laun- 
dry has often been pictured as one room housing all the 
facilities for the complete laundry process. Few homes 
had this sort of laundry; instead homemakers were likely 
to use different parts of the house for the various steps in 
the laundry process. The lack of organization of work 
centers, the makeshift work and storage arrangements 


found in many homes often meant extra steps for the home- 


maker, and necessitated poor body posture when perform- 
ing an activity such as sorting. 

A list of desirable laundry practices was compiled from 
recommendations made in publications on laundry proce- 
dure. Questions relating to these practices were included 
in two sections in the schedule developed for recording 
data. These were used as a basis for scoring homemakers 
on the way they did their laundry, and on the way they 
thought it should be done. The former is referred to as 
the practice score and the latter as the knowledge score. 

When at test for level of significance was used to test 
the difference between means, six factors were found to be 
significantly related to scores homemakers received on 
the knowledge quiz. These were the type of washer, the 
investment in laundry equipment, the number of loads 
washed per week, the composition of the family, the num- 
ber in the family, and the age of the homemaker. 

The occupation of the head of the household, the educa- 
tion of the homemaker, her state of employment, and the 
number of products used in the wash-rinse water were not 
significant. 

The factors related to practice scores were not dis- 
covered. The mean scores on practices were computed 
for each of the ten sorts used with the knowledge scores. 
Only one variable, the investment in equipment was signif- 
icant. Possibly the women who had made a greater invest- 
ment in equipment were those who had the greatest interest 





in the laundry task, and this interest was reflected in 
higher practice scores. 

The knowledge homemakers had of desirable laundry 
procedures was more advanced than their practices. When 
knowledge and practices were compared, the 18 recom- 


mended laundry procedures fell into three groups: those 


that women thought were right and followed, those which 
women thought were right, but did not follow, and those 
which women did not recognize as being desirable. This 
would indicate a difference in teaching approach. The 
first group presents little problem. For the second group 
knowledge alone apparently will not change practices, but 
for the third group knowledge would be a first step in im- 
proving them. The correlation between what homemakers 
thought was right and their practices was .59. It would 
seem important that homemakers know correct procedures 
so that they do not follow undesirable ones believing they 
are right. 146 pages. $2.00. 


FORWARD-LOOKING PROGRAMS OF EDUCATION 
FOR FAMILY LIVING WITH IMPLICATIONS FOR 
THE SMALL LIBERAL ARTS COLLEGE 


(L. C. Card No. Mic 58-2107) 


Sister Mary Veronica McAndrews, C.H.M., Ph.D. 
The Ohio State University, 1957 


This investigation was undertaken in an effort to test 
two hypotheses: (1) A study of forward-looking programs 
of education for family living will yield information helpful 
in determining the nature of a sound program for the small 
liberal arts college. (2) An interdisciplinary program of 
education for family living has certain characteristics 
which make it especially suitable for the small liberal 
arts college. 

Leaders and other concerned with education for family 
living were asked to suggest forward-looking programs 
for study. Questionnaires seeking information about the 
programs were sent to 96 recommended colleges. Five 
institutions whose programs met the criteria that had been 
formulated were selected for visitation: Brigham Young 
University, Cornell University, Keuka College, Lake Erie 
College, and the University of Southern California. Infor- 
mation was secured through an open-end questionnaire 
about programs in the following six institutions: Chatham 
College, Chico State College, the University of Florida, 
Hillsdale College, Marylhurst College, and Sacramento 
State College. 

Several conclusions supporting the first hypothesis are 
justified by the data. There are many ways of organizing 
programs of education for family living which are in har- 
mony with the goals of the liberal arts college. There are 
also a variety of procedures which may be used in devel- 
oping such programs. It is also evident that a program 
succeeds or fails to the extent that it functions as a unit. 

Staffing the program is of major importance, but it is 
not unusual to find a few members on every faculty who 
do not accept the program. Effective leadership is essen- 
tial, but this leadership may be provided in several ways. 
Well-planned in-service-education is also necessary for 
the continued success of the program. Education for fam- 
ily living is enriched and made more complete by including 
education for community living. 
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Other conclusions supporting the second hypothesis are 
as follows: An interdisciplinary program tends to empha- 
size intellectual concepts rather than specialization and 
technical proficiency. It usually has a breadth not found in 
other programs. Such a program lends itself to the devel- 
opment of broad courses designed to serve the needs of 
students from several departments and hence eliminates 
proliferation of small specialized classes. Also, an inter- 
disciplinary program has status in the eyes of students 
and of staff members. 

Certain implications naturally follow these conclusions. 
If programs of education for family living are to be effec- 
tively staffed, graduate schools must develop programs to 
prepare adequate staffs. Faculty members who recognize 
that their preparation is inadequate should not hesitate to 
improve it through advanced study, professional reading, 
workshops, and in-service-education. Communication and 
public relations are essential to the success of these pro- 
grams, especially in the early developmental years. 

Recommendations are given for those interested in 
developing a family living program suitable for the small 
liberal arts college. 279 pages. $3.60. 


STUDIES IN THE METABOLISM OF VITAMIN B, 
(Publication No. 22,406) 


Saranya Kumari Reddy, Ph.D 
The University of Wisconsin, 1957 


Supervisor: Professor May S. Reynolds 


A revised method for the determination of 4-pyridoxic 
acid has been described in detail. It consists of separating 
4-pyridoxic acid from urine by the use of ion exchange 
chromatography, using Dowex 1 [C17], followed by Dowex 
50 [H+]. The 4-pyridoxic acid is then estimated quantita- 
tively using Huff and Perlzweig’s (’44) method with slight 
modifications. An additional delactonization step has been 
instituted routinely into the analytical procedure. An ap- 
preciable amount of the interfering substances known to 
distort values of 4-pyridoxic acid are effectively removed 
through the fractionation procedure prior to quantitative 
analysis. 

The method is considerably more time consuming than 
the one used previously, but involves no complicated man- 
ipulations. Consistently satisfactory recoveries have been 
obtained. Values obtained for 4-pyridoxic acid using the 
revised method are considerably lower than values pre- 
viously reported. Average values hitherto ranged between 
2.3 and 3.9 mg. per sample of 24 hour urine; with the new 
method, average values range between 0.5 and 1.2 mg. per 
24 hour urine. 

The usefulness of the method along with its limitations 
has been discussed. 

The revised method was applied to a study on human 
subjects in an attempt to investigate the significance of 
4-pyridoxic acid excretion. 

The intake and elimination of vitamin B, and metabo- 
lites in four human subjects varying in age from 21 to 35 
years has been studied. A basal diet of ordinary foods 
furnishing 1.5 mg. of vitamin Bs and the same diet supple- 
mented with 2 mg. of synthetic vitamin B,, both resulted 
in 50 per cent of the intake being excreted as 4-pyridoxic 





acid. From these data it may be inferred that vitamin B, 
from foods is as well utilized as the synthetic vitamin. 

Parenteral administration of 10.56 micromoles of 4- 
pyridoxic acid resulted in an almost quantitative excretion 
of the compound in the urine in the four subjects, indicat- 
ing that 4-pyridoxic acid is metabolically inert, and is 
perhaps merely an end product of metabolism. In contrast 
to parenteral administration, oral administration resulted 
in low recoveries from the urine, probably due to poor and 
slow absorption. There seemed to be a trend towards 
decrease of 4-pyridoxic acid excretion on supplementation 
of the basal diet with a relatively large amount of vitamin- 
free casein. However, possible effects from the previous 
period, and the short duration of the casein supplementa- 
tion period itself did not permit unequivocal evaluation of 
the effect of casein. 

Excretion in two of the subjects reflected the possibil- 
ity of intestinal synthesis with supplement of cellulose to 
the diet as deduced from increased excretion of the vitamin 
and metabolites over the intake. 

The desirability of longer periods of experimentation in 
the study of vitamin B, related factors has been indicated. 

146 pages. $2.00. Mic 58-4992 


RELATIONSHIP OF SCHOOL ADJUSTMENT TO 
THE OPINIONS OF KINDERGARTEN CHILDREN 
ABOUT CERTAIN HOME ROUTINES 


(Publication No. 22,735) 


Selma Sole, Ed.D. 
New York University, 1957 


Chairman: Professor Henrietta Fleck 


One aspect of the modern educational program in the 
United States is the close relationship between the school 
and the home. Even before children start kindergarten, 
many schools attempt to help parents prepare their chil- 
dren for kindergarten. One facet of the help is the recom- 
mendation on the part of the school that parents attempt to 
establish certain home routines in their children to help 
ensure the children’s successful adjustment to school. 

The major purpose of this study was to determine 
whether there is a relationship between the school adjust- 
ment of the kindergarten child and his opinions of certain 
routines at home. Using criteria which were validated by 
forty-six members of the Association for Childhood Edu- 
cation International, thirty children well adjusted to kinder- 
garten and thirty children poorly adjusted to kindergarten 
were selected. By means of individual interviews with 
each child, the investigator obtained information about the 
children’s opinions of fifteen different home routines. 
Five were eating routines; five were dressing routines; 
and five were sleeping routines. For each of the fifteen 
routines investigated, three possible levels of establish- 
ment were considered. The weakest establishment was 
called level a; the intermediate establishment was called 
level b; and the strongest establishment was called level 
c. For example, in the eating routine “Does the child eat 
by himself?” the three levels were: 

Level a (weakest): Mother (or another) feeds child. 

Level b (intermediate): Mother (or another) helps child. 

Level c (strongest): Child eats independently. 
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The main findings of this study were: 

The group of children well adjusted to kindergarten was 
a fairly homogeneous group from the point of view of home 
routines. Of the fifteen home routines investigated, four- 
teen had a level of establishment possessed by 50% or 
more of the group. In addition, the bulk of the routines of 
this group were established at the strongest and interme- 
diate levels. 

By contrast, the group of children poorly adjusted to 
kindergarten was a fairly heterogeneous group from the 
point of view of home routines. Of the fifteen home rou- 
tines investigated, only nine had a level of establishment 
possessed by 50% or more of the group. In addition, the 


routines of this group were scattered over the three levels. 


Although the two groups of children differed in that the 
children well adjusted to kindergarten appeared to be 
homogeneous from the point of view of their home routines, 
while the children poorly adjusted to kindergarten appeared 
to be heterogeneous from the point of view of their home 
routines, this study did not find any home routines which 
could be used to distinguish one group of children from the 
other. Although there were many home routines which 
could be considered characteristic of the children well 
adjusted to kindergarten, these same home routines were 
possessed by so many of the children poorly adjusted to 
kindergarten that they could not be used to differentiate 
between the two groups. 

This study suggests that further research is needed in 
the following areas: the role of the father in the school 
adjustment of the kindergarten child, the role of the par- 
ents’ attitudes toward school in the school adjustment of 
‘he kindergarten child, the relationship of a mother’s 
working to the school adjustment of the kindergarten child, 
the relationship of speech defects to the school adjustment 
of the kindergarten child, and the role of entire-family 
activities in the school adjustment of the kindergarten 
child. 128 pages. $2.00. Mic 58-4993 


A FOLLOW-UP STUDY OF ALABAMA 
AGRICULTURAL AND MECHANICAL COLLEGE 
HOME ECONOMICS GRADUATES WITH 
IMPLICATIONS FOR CURRICULUM IMPROVEMENT 


(L. C. Card No. Mic 58-1931) 


Annabelle E. Spann, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Julia I. Dalrymple : 


A follow-up study of Alabama Agricultural and Mechan- 
ical College home economics graduates was made to (1) 
determine what the students do after graduating, (2) ascer- 
tain alumnae opinions concerning the adequacy of their . 
pre-service education, (3) determine the strengths and 
weaknesses of the home economics curriculum, and (4) 
make recommendations for curriculuin improvement. Con- 
sultation with college personnel and a review of three types 
of literature provided the framework within which the in- 
vestigation was developed:. (1) follow-up studies in the 
area of home economics teacher education programs, (2) 
studies dealing with educational programs in Negro col- 





leges, and (3) literature pertaining to teacher education in 
general. | 

Two-thirds of the ninty-six alumnae who had received 
the bachelor’s degree in vocational home economics from 
1953 to 1956 provided the data obtained through the use of 
a mailed questionnaire. Findings revealed that a majority 
of the participants had maintained residence in the state 
of Alabama, while marriage seemed to be the chief reason 
some graduates migrated to other states. The graduates 
had been engaged in a variety of occupations, many of them 


in non-home economics areas and/or home economics 


areas that did not require a college education. While a 
majority of the participants were engaged in the teaching 
profession, almost 75 per cent of them were teaching out- 
side the field of home economics. Three-fourths of the 
alumnae who were not teaching home economics reported 
“field over-crowded” or “no position in preferred location” 
as their reasons for not doing so. Only eighteen of the 
sixty-four alumnae were engaged in the type of occupation 
they wanted to do most. | 

Twenty-six of the participants felt that their college 
education was adequate for the occupations they assumed 
after graduation; two-thirds of these were. teachers and/or 
homemakers. Home economics courses listed as those of 
most value to alumnae were foods and nutrition, clothing, 
family relationships, and child development. Costume 
design and quantity cookery were most frequently men- 
tioned as home economics courses of least value. In ap- 
praising non-home economics courses English, social 
science, and biology were seen as those of most value 
while major sports, farm problems, and world history 
were most frequently listed as those of least value. Areas 
frequently mentioned as needing improvements were the 
guidance program, student-staff relations, physical facili- 
ties, and follow-up services. 

On the basis of findings, nine recommendations were 
made for curriculum improvement at Alabama Agricul- 
tural and Mechanical College. 


1. The home economics staff members should re- 
examine the total educational experiences provided 
in the curriculum in light of a broad philosophy of 
education for democratic living. 


The home economics staff should work together to 
promote a broad, general curriculum. 


Consideration should be given on the part of the 
home economics staff, college administration, and 
faculty in other departments within the college to 
provide opportunities whereby home economics 
students may receive majors and minors in other 
departments. 


. Certain changes seem desirable in the student teach- 
ing experiences provided for students. 


. Efforts should be made to improve the guidance and 
counseling program. ! 


. Stimulating and timely in-service programs for 
teachers are recommended. 


. The Division of Home Economics should consider 
sponsoring a newsletter, monthly or quarterly, to 
be sent to all alumnae. 


8, Even though certain restrictions are placed upon 
the college by state regulations regarding admissions 
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practices, the home economics staff should organize 
a program of recruitment and selection of promising, 
alert students. 


9. A systematic and continuous follow-up program of 
home economics students should be established. 
162 pages. $2.15. 


JOURNALISM 


A SURVEY AND CONTENT ANALYSIS OF HOSPITAL 
EMPLOYEE HOUSE ORGANS WITHIN 
BED-CAPACITY RANGE 200-499 


(L. C. Card No. Mic 58-1615) 


William Anderson McLees, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Gerhard Hartman 


Effective communication between management and per- 
sonnel is of major concern not only in business and indus- 
trial organizations but in all types of organizations includ- 
ing hospitals. There are many channels and techniques of 
communication that may be used in organizations and 
among them is the employee house organ. This disserta- 
tion seeks to examine this channel of communication within 
a specific universe of hospitals with the bed-capacity range 
of 200-499 in the Continental United States. The universe 
from which a random sample of 500 was taken for study 
contains 969 hospitals as listed by ownership classification 
in the American Hospital Association’s Guide Issue of 
Hospitals, August 1, 1956. The hospitals selected for study 
are of the community-service type with no differentiation 
made between acute general hospitals, psychiatric hospi- 
tals, tuberculosis hospitals, etc., thus making the sample 
taken truly random with no exclusions or reservations 
made relative to selection. 

Throughout the study numerous comparisons are pre- 
sented between respondent hospitals falling within the 200- 
299, 300-399, and the 400-499 bed-capacity ranges, and 
with the over-all consolidated range 200-499. 

Of the random sample of 500 hospitals, 242 (48 percent) 
responded to the questionnaire sent with 141 of this number 
indicating utilization of an employee house organ. A total 
of 116 house organs were returned for content analysis. 

The primary concern of this study is directed toward 
three major aspects of the use of the house organ for em- 
ployees in hospitals. First, there was an examination of 
the relevancy and potential of the employee house organ 








as a communication channel in a social institution. Second, 
the study directed attention toward determining opinions 
and comments relative to what hospital administrators 
have to say with regard to the house organ in hospital em- 
ployee relations, production, distribution and support, 
advertising, and the use of readership surveys to improve 
the usage of this channel of communication. Finally, by 
topical and spacial content analysis techniques, house 
organs of respondent hospitals were analyzed to determine 
frequency, total space, percentage of total space, and 
average space allocation given various items of content. 
From these analyses a clearer picture of subject content 
categories was established. 

Basically, this survey and content analysis of hospital 
employee house organs sought to scrutinize the employee 
house organ as a channel of communication in the hospital. 
The study is not a printing and format guide but an evalua- 
tion of the present status of such publications within the 
prescribed limitations set forth. 

General conclusions relative to the analyses of the 
findings of the survey questionnaire and the content analy- 
sis of the house organs received are as follows: (1) that 
the employee house organ is, in general, an effective means 
of communication within the hospital bed-capacity range 
studied; (2) that six major subject categories, listed in 
order of their importance as revealed by this study: Per- 
sonals; Features (which include stories and pictures on 
hospital expansion, research, new equipment, etc.); Em- 
ployee Staff; Students, Interns, and Residents; Entertain- 
ment and Social Events; and Professions] Departments 
comprise approximately 60 percent of all content space 
found within the respondents’ house organs included in 
this study; (3) that from these results, it may be assumed 
that respondents having a house organ consider them major 
areas of concentration and fociof attention inthe production 
of their employee house organs; and (4) that the inclusion 
of the subject categories: Personals, Employee Staff; and 
Entertainment and Social Events among the top group of 
categories indicates that the primary and most significant 
emphasis in communicationis directed toward the employee 
staff of the hospital. 130 pages. $2.00. 
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LANGUAGE AND LITERATURE, GENERAL (mistake-punishment-grief), and an overpoweringly senti- 
. mental tone. Already apparent in the first two novels, 
FANNY BURNEY AND THE LATE these qualities become objectionable in Camilla and The 
EIGHTEENTH-CENTURY NOVEL Wanderer. Her novels follow the trend in the contempo- 
(L. C. Card No. Mic 58-2067) rary sentimental novel, in which subdued domestic events 
are replaced by more violent actions. Her last two novels 
Howarad Lee German, Ph.D. also contain some scenes suggesting the influence of ‘the 
The Ohio State University, 1957 Gothic novel and show the educational and political con- 
, cerns of the novel of ideas. However, Miss Burney rejects 
Miss Burney’s novels are focused upon manners: the philosophy of sensibility; in the last two novels the 
Evelina shows the consequences of an ignorance of the sentimental scenes are didactic devices oddly contrasting 
social forms; Cecilia, the consequences of violating the with her anti-sensibility themes. 
social-familial codes; Camilla, the results of an impulsive The trend in Miss Burney’s novels can be explained 
disregard of propriety; and The Wanderer, the effects of not only by the social, intellectual, and literary influences 
liberal ideas upon feminine behavior. Like Richardson, of the age but also by the development of her own personal- 
Miss Burney describes the minutiae of daily life for the ity. The Early Diary reveals the early literary influences 
female; she deals, however, with problems of domestic that shaped her taste and shows her inclination toward an 
and public propriety instead of with inner emotions and affective test for literature, her appreciation of moralizing 
moral niceties. She also displays a Fielding-like concern and rhetoric, her scrupulous eye for manners, her parental 
for social norms: the problems of the heroine, the support- veneration, and her inclination toward a Johnsonian pessi- 
ing characters, the events, the diction, etc., are selected mism--all of these traits later manifested themselves in 
to reveal and judge manners. Using manners as a princi- the novels. 311 pages. $4.00. 
ple of composition, she creates a limited but vivid world 
in which all aspects of life are seen in terms of social 
patterns and forms, a world in which physical actions and 
material qualities become insignia of class, and subjective 
qualities and spiritual values are ignored unless revealed WILLIAM GILMORE SIMMS 
in social behavior. Her portrayal of society not only de- AS EDITOR AND LITERARY CRITIC 
scribes fashionable entertainments and satirizes eccen- , 
tricities and bourgeois affectations, it explores the com- (L. C. Card No. Mic 58-1906) 
plex relationships among money, manners, morals, and Edward Thomas Herbert, Ph.D. 
class. Her novels reveal the hostility among the classes, The University of Wisconsin, 1958 
their reluctance and final inability to understand one an- 
other, the pervasive concern with money, and the depend- Supervisor: Professor Harry H. Clark 
ence of the social structure upon money. Miss Burney | 
shows the complexity of the manners problem by presenting The dissertation is the first full length study to take 
manners as ambiguous indexes to character, as behavior into account the huge mass of material uncovered in the 
patterns which facilitate social intercourse, and as insignia five-volume letters. Moreover, Mary C. Simms Oliphant, 
of class; she stresses the importance of manners by show- Simms’s granddaughter and one of the editors of the let- 
ing the heroine’s dependence upon them in a class society ters, has been vary helpful in inviting me in for confer- 
in which she constantly runs the risk of encountering snob- ences and in making available to me many valuable photo- 
bery, vulgarity, and licentiousness. In addition to a real- stats which she has not permitted anyone else to examine. 
istic portrayal of manners, each novel coatains a romantic The first chapter of the dissertation reviews Simms’s 
plot which dramatizes the eighteenth-century myth of career as an editor (six magazines); a study of his activity 
courtship. in this field is important because it helps to explain the 
Miss Burney is most successful with her first two paradox between his sectionalism and his nationalism. 
novels. In Evelina she succeeds in rendering a profusion His first magazine, The Album (1825), published while he 
of social detail and a number of contrasting, vividly pre- was strongly Unionist in his sympathies, announced that 
sented characters in a fairly uniform comic tone. In the policy of the magazine would be the publication of 
Cecilia the plot is more elaborate, the social canvas original matter which the editor hoped (as he did through- 
broader, the heroine’s character and the action more sig- out his career) to obtain through the encouragement of 
nificantly connected, and the variations in tone greater. local talent. | 
The last two novels reveal Miss Burney’s reaction to the Chapter two discusses the general problem of national 
demands of the eighteenth-century reading public for mo- ism and sectionalism (or Unionism vs. Southern national- 
rality and didacticism. Her awareness of these demands ism) and further illustrates how Simms’s sectionalism 
is found in her Prefaces and Diaries. Unfortunately, represents a special application of the idea of literary 
didacticism meant for her copious moralizing, a more nationslism. In the preface to The Wigwam and the Cabin 
rhetorical prose style, a monotonous pattern of events (1856), Simms explained that though the book was ‘local, 
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sectional,” it was still national in spirit, for “to be national 
in literature, one must needs be sectional.” He reiterated 
the same sentiments after the war in the preface to his 
War Poetry of the South (1867). 

Simms’s literary theories, outlined in Chapter three, 
reveal him as something of a transitional figure. He 
shares with Coleridge and Hazlitt the idea that a literary 
composition must not be judged by any arbitrary standards 
imposed by the critic, but by those established by the 
author in the course of composition. Like Coleridge, he 
believed that the imagination was the most subtle “faculty 
which the Deity has conferred upon his creature.” Like 
the neoclessicists, he believed that the writer has strong 
moral obligations to his public but that this morality is 
not to be confused with mere conventionality. He could 
conceive of the imagination as a decorative quality, and 
that it must be balanced with “cool common sense.” 

In his poetic theories, Simms revealed important de- 
partures from the contemporary romantics. Unlike Words- 
worth who emphasized “powerful feelings,” Simms laid 
more stress on the neo-classical characteristic of thought, 
for poetry should show the poet “thinking as well as rhym- 
ing.” Simms’s preoccupation with form also links him 
more closely to the neo-classicists than to his contempo- 
rary romantics. 

In fiction, Simms was careful to distinguish between the 
novel and the romance. Simms believed that a novel was 
a truthful picture of ordinary life, but the romance dealt 
with the heroic and picturesque and was the modern sub- 
stitute for the epic. The composition of any fiction, how- 
ever, was a complex process and demanded various pow- 
ers from the author. Simms’s ideas also reveal a divided 
allegiance between neo-classicism and romanticism. His 
emphasis on “moral truth” and design are classic while 
his stress on intensity and sentiment is romantic. His 
relation to Scott and Cooper is investigated. 

As author of more than one hundred critical essays 
(not counting newspaper articles), Simms had frequent 
opportunities of putting his literary theories into practice. 
Chapter four contains abundant examples of these applica- 
tions among the American, British, and continental writers 
Simms encountered. This chapter is also useful in show- 
ing the extent of Simms’s reading. Chapter six contains 
summaries of Simms’s articles and essays which embody 
his literary theories. 601 pages. $7.65. 








EDWARD AND JOHN PHILLIPS: 
NEPHEWS AND PUPILS OF JOHN MILTON 


(Publication No. 24,886) 


Ralph E. Hone, Ph.D. 
New York University, 1955 


Adviser: William R. Parker 


A study of the lives and works of Edward and John 
Phillips, nephews and pupils of John Milton, was deemed 
worthy for two reasons: (1) to seek for what additional — 
light might be shed on their illustrious uncle; (2) to form 
an informative chapter in the English literary history of 
the latter half of the seventeenth century. The first pur- 
pose met with all but the greatest disappointment: only a 





few hitherto unnoticed allusions to Milton appeared. As to 
basic biographical data on the Phillipses themselves, cer- 
tain things it seemed very probable could be discovered 
were not discovered; but the study, long needed, has now 
been made with some modest results. 

Discovery of six deeds preserved in the Shrewsbury 
Public Library and Museum afforded (1) significant infor- 
mation on the Shrewsbury origins and status of the paternal 
grandparents of the Phillinses; (2) similar information on 
their parents’ residence in the Strand, with an indication 
that Anne Milton Phillips Agar was yet living at the time 
of Milton’s return from his Grand Tour; and (3) evidence 
indicating the residence and economic status of Edward 
and John Phillips in the early 1650’s. 

The dissertation supplies notes of the Shrewsbury ori- 
gins and backgrounds Of the Phillips family, the marriage 
of Edward Phillips of Shrewsbury to Katherine Prowde in 
1597, the marriage settlement, and the names of their 
children. The work then proceeds to a description of the 
residence and responsibility in London of Edward Phillips, 
son of the above-named Edward Phillips of Shrewsbury, 
and of his marriage to Anne Milton. Their family is pre- 
sented, with special notice of the “Fair Infant” and of the © 
subjects of this dissertation. A note on the death of Anne’s 
husband and her subsequent marriage to Thomas Agar 


concludes the second chapter. The third chapter outlines 


Milton’s tutoring of his nephews from 1639 on in succes- 
sive London residences, indicates names of their compan- 
ions in study, accounts for the significance of the coming 
of Mary Powell, Milton’s father, and the Powells into 
Milton’s household, and then follows Edward Phillips to 
Magdalen Hall, Oxford. The fourth chapter, following each 
of the Phillipses separately, traces the associations of the 
Phillipses in their adult life: Edward in Shrewsbury, 1651- 
1654; in John Evelyn’s employ, 1663-1664; in the employ 
of the Earl of Pembroke, 1664-1669?; in the employ of the 
Earl of Arlington, 1669?-1678?; his schoolmastering in 
the Strand, 1681; his marriage; his death; John in Milton’s 
home and confidence until 1652; in the West and in Scotland 
as an intelligencer; associated with Nathaniel Brook; in 
trouble with the Council over Sportive Wit, 1656; in prison, 
167471677?; aiding Titus Oates; marriage; death. 

Chapters V and VI discuss the works of the brothers 
biographically, historically, critically, and bibliographi- 
cally. Between them, the Phillipses wrote over seventy 
different works which range through an extensive array 
of genres. While most of this material was hack-work, 
some contributions were of a permanent nature. These 
chapters for the first time present the canon of the works 
accurately. As a supplement to these chapters, an exten- 
sive descriptive catalogue of the works of the Phillipses 
is provided in the Appendices. 

Also provided in the Appendices are transcripts of the 
six Shrewsbury deeds, pictures of the Milk Street property 
in Shrewsbury, once the home of the Prowdes, a facsimile 
of the signature of Archbishop Sheldon to provide compar- 
ison with the signature of Gilbert Sheldon on two of the 
deeds, and the general bibliography. 

920 pages. $11.60. Mic 58-4994 
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THE ATTACK ON PRETENSION: 
AMERICA, 1850-1900 


(L. C. Card No. Mic 58-1880) 


Robert Claude Jones, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor Joseph J, Jones 


Systems of value and standards of behavior in nine- 
teenth-century America appeared false, or pretentious, 
when compared with the values and standards of behavior 
characteristic of early frontier America. Consciously, or 
unconsciously, many nineteenth-century writers accepted 
these latter values and standards and attacked the behavior 
of their contemporaries as pretentiousness. Between 1850- 
1900, this attack on pretension was wide-spread. The goal 
of the pretension-attackers was to expose what they con- 
sidered to be falsity and sham, and to advocate a return 
to “real” (or frontier) values and standards. 

Early writers, such as Washington Irving, James Kirke 
Paulding, Fitz-Greene Halleck, and James Fenimore 
Cooper, are given some notice in the tracing of the devel- 
opment of pretension and the attack on pretension, as are 
nineteenth-century frontier humorists Davy Crockett, 
Augustus B. Longstreet, Thomas Bangs Thorpe, William 
T. Thompson, and Joseph G. Baldwin. Horatio Greenough, 
Henry Thoreau, John W. DeForest, George W. Curtis, 
Mark Twain, and Thorstein Veblen are treated more fully 
as major figures; some attention is given to Finley Peter 
Dunne’s Mr. Dooley; and the relevance of these writers’ 
works to modern times is considered. 170 pages. $2.25. 


THOMAS HOOKER, 
A STUDY IN PURITAN IDEALS 


(L. C. Card No. Mic 58-1862) 


Hubert Ray Pellman, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Thomas P. Haviland 


Thomas Hooker’s importance for the student of early 
New England Puritanism is established by the estimates 
of his contemporaries as well as by historians and schol- 
ars from his day to the present. In many respects a para- 
gon of Puritanism in its pristine state, he was of suffi- 
ciently creative temper to differ significantly from John 
Cotton, Governor Winthrop, and others who represent 
rigid Puritan orthodoxy. 

Hooker was greatly concerned with the intricacies of 
the conversion process. He never successfully resolved 
the conflict between Calvinistic predestinarianism and 
freedom of the will; he held to both and urged men to be 
ready to cooperate with God if and when He came to save 
them. However, as the outstanding preacher of experien- 
tial religion in his day, he was redemptive in his outlook 
and preached the love of God as much as the wrath of God. 
His appeals to men and women were noble, and even his 
concepts of heaven and hell were remarkably spiritual, 
though real and vivid. He considered God to be the great- 
est good to the soul and God’s enabling the soul to be good 





and do good as the greatest blessing possible and the chief 
glory of heaven. Convezsely, he warned that the path of 

the evil soul leads from God, downward to complete degra-_ 
dation in hell. 

Hooker’s otherworldiness did not exclude the secular. 
The natural gifts of God are not to be despised but are to 
be transmuted into spiritual good. Sex--to use an example 
of a natural human impulse which it is commonly believed 
Puritans tried to ignore or stifle, to the warping of person- 
ality--was to be accepted but channeled into love, which — 
would culminate in pure, normal family life. He stressed 
the person-to-person relationship in mutual covenanting, 
which he regarded as the basis of society. His high regard 
for rectified human reason and for knowledge led to his 
stressing the importance of a literate church and commu- 
nity. His own education included not only excellent theo- 
logical training but also acquaintance with secular litera- 
ture. His inquiring mind gave room for scientific interest. 

Hooker was not democratic in the modern sense. In 
his theocratic setting, however, he stressed the democratic 
elements in Congregationslism, especially the extension of 
power to the people in the congregation and the curbing of 
the power of the elders. In secular government he inclined 
toward a more democratic way than John Cotton and John 
Winthrop, Jr., with whom he disagreed sharply on this 
point. 

Hooker’s literary theory, based on his theology, em- 
phasized communication as the only worthy goal. An ex- 
ponent and practitioner of the direct style, he excluded 
mere ornamentation or anything which detracted from 
getting the message across. His writing is characterized 
by sincerity, liveliness, cogency, concreteness, directness, 
and the controlled use of such elements of rhetoric as 
parallelism, alliteration, cadence, and effective tropes. 
Though generally his use of rhetorical devices was in 
harmony with his basic literary theory, his writing exem- 
plified the fact that Puritan literary style was different 
from the Anglican in degree rather than kind. 

Probing beneath the surface of Hooker’s ideas leads to 
the discovery of at least these four main ideals as the 
motivation for his writing: (1) a search for and loyalty to 
the truth, (2) an absorbing desire to know God and do His 
will, (3) the maintenance of a sharply-defined scale of 
values, and (4) the practice of living for the purpose of 
helping his fellowmen. These ideals he bequeathed to 
later generations of Americans, who have in a measure 
accepted them, while rejecting much of the content of his 
thought. 276 pages. $3.55. 


RENAISSANCE ENGLISH TRANSLATIONS OF 
NON-CHIVALRIC SPANISH FICTION (WITH SPECIAL 
REFERENCE TO THE PERIOD FROM 1620 TO 1657) 


(L. C. Card No. Mic 58-1864) 
Dale B. J. Randall, Ph.D 
University of Pennsylvania, 1958 


Supervisor: Dr, M. A. Shaaber 


Although Anglo-Spanish relations go back at least to 
the time when William conquered Harold at Hastings on a 
steed that was sent from Spain, English interest in Spanish 
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fiction goes back only to about 1530, the time of Rastell’s 
Celestina, or, depending on one’s definitions, to 1484, when 
Caxton, through the French, translated Lull’s Libre del 
orde de cavayleria. The present dissertation is primarily 
based on the fact that between 1530 and 1657, when Que- 
vedo’s Buscon was Englished, there were printed in Eng- 
land about one hundred twenty-five titles, editions, and 
issues of translated Spanish fiction. Averaging roughly 
one per year, these constitute a rather surprising record, 
as much because of quality as quantity. 

The plan of the dissertation includes three fairly ex- 
tended background chapters regarding the Anglo-Spanish 
political-diplomatic relationship, the Spanish language in 
England, and the subject of translators and translations. 
These are intended to further an understanding of the fic- 
tion to be discussed, contemporary attitudes toward it, 
and its quality. For example, the burgeoning of Spanish 
translations and language aids in the decade of the 1620’s 
seems closely related to the projected marriage between 
Prince Charles and the Spanish infanta. If at this time 
Englishmen read Spanish fiction to satisfy their curiosity 
about Spain, however, sometimes they seem to have read 
it more because it was fiction than because it was Spanish. 

The translations themselves are treated in four chap- 
ters. The first of these (Chapter IV) is a survey of all the 
narratives translated from Spanish into English from the 
beginning to 1620 (the time of Shelton’s completed Quixote). 
The next three are devoted, respectively, to novelas, non- 
chivalric romances, and satiric-realistic fiction. Together 
these chapters attempt to give a fairly well rounded idea 
of the dimensions of Spain’s contribution. Moreover, by 
an exposition of individual works, they should help to define 
some Renaissance translators’ tastes and methods. For 
instance, the anonymous (Pilgrime of Casteele, Lawrence’s 
Arnalte, and the Celestinas of Rastell and Mabbe are all 
quite different from the Spanish originals on which they 
are based, and each, apparently, varies for a different 
reason. If the cavalier freedom usually attributed to Eliz- 
abethan translations may be found in some of these works, 
however, in others--in Stanley’s Aurora, for instance-- 
there is evidence of a desire to achieve faithfulness to the 
original. Following these chapters there is a brief con- 
clusion (Chapter VIII). 

Such an investigation does not suggest the need for any 
startling reappraisal of the fiction concerned, but it does 
reaffirm Renaissance England’s persistent interest in her 
neighbor to the south, it does help to clarify one aspect of 
this interest, and it does suggest that English translators 
of Spanish fiction sometimes rivalled their more original 
countrymen in producing art which will endure. 

670 pages. $8.50. 



































YEATS AND THE DRAMATIC LYRIC 
(L. C. Card No. Mic 58-1922) 
Phyllis Hoge Rose, Ph.D. 

The University of Wisconsin, 1958 


Supervisor: Paul L. Wiley 


This thesis considers the poetry of William Butler 
Yeats inthe light of his tendency to interpret the problems 





of art in terms of drama and indicates how the concept of 
the dramatic lyric modifies his treatment of several tra- 
ditional poetic forms. 

Chapter I examines his theory of ceremonial drama to 
establish the relation between his plays and the dramatic 
lyrics. The aim of the drama, like the aim of the poetry, 
is to communicate the sense of passionate intensity uni- 
versal in deep emotion. To achieve universality, Yeats 
sets his plays on that level, remote from ordinary life, 
where emotions possess the intensity of visionary experi- 
ence. The poet’s personal apprehension of reality, thus 
objectified in symbolic character and action, is not directly 
identified with himself. 

After indicating the background of his aesthetic, Chap- 
ter II considers why Yeats’ belief that all life is a struggle 
towards one’s opposite necessitated expression in a dra- 
matic medium. In his own life he exhibited a conflict be- 
tween the desire to be a poet, isolated by his vision, and 
the desire to be an active man. Since he wrote that the 
ultimate source of art is the subjective experience of the 
artist, his own personality necessarily enters into his 
poetry; yet because he was a man of great dignity he could 
not finally identify himself with the suffering protagonist. 
In his dramatic lyrics, described in Chapter II, he re- 
solves this conflict; for he either invents mask characters 
to express his vision or, if he speaks in his own voice, 
objectifies his personal emotions, creating aesthetic dis- 
tance for them by setting himself upon a stage and acting 
not only as protagonist but also as spectator. He poses as 
interpreter of the vision of reality implicit in his own 
private experience. The use of a dramatic style at once 
colloquial and rhetorical supports the central dramatic 
scheme in which the heroic protagonist, by asserting his 
strong will against whatever forces oppose him, achieves 
the passionate intensity of art. 

Since Yeats was a traditionalist in his belief that an 
artist can make an original statement only within the 
framework of the past, his concept of the dramatic lyric 
governed his approach to traditional poetic forms. Chap- 
ter IV describes his treatment of the ode. Yeats here 
emphasizes more strongly than earlier poets the relation 
of its universal theme to himself as protagonist by por- 
traying with dramatic immediacy the conflict taking place 
within him; yet he objectifies his suffering by establishing 
a stage for the action and by interpreting his private ex- 
perience for an audience. The ballads, described in Chap- 
ter V, lend themselves particularly well to the dramatic 
expression of a personal emotion. In these poems Yeats 
assumes the traditional detached attitude of the folk poet 
toward passionate inner experience. By inventing mask 
characters to express aspects of his own beliefs and 
recording their statements with dispassionate objectivity, 
he can handle deep emotions without identifying them with 
himself. Chapter VI treats other traditional forms, first 
the elegy, wherein the protagonist, either Yeats or a dead 
hero, defines his personality in the midst of conflict. In- 
stead of focusing upon present sorrow, the poet centers 
upon heroic life. Yeats’ four sonnets employ the dramatic 
idiom in a strict formal scheme. Although all of his epi- 
grams exhibit a dramatic style, those derived from the 
Greek Anthology are frequently short dramatic Lyrics. 
Yeats’ method of modifying traditional forms by utilizing 
theatrical techniques and a vocal style to present ina 
dramatic framework his own subjective vision of reality 
is felt as a strong influence among certain later poets. 

, 526 pages. $6.70. 
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A SURVEY OF T. S. ELIOT’S 
LITERARY CRITICISM: 1917-1956 


(L. C. Card No. Mic 58-1676) 


Mervyn Wilton Williamson, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor H. H. Ransom 


The purpose of this dissertation is to survey the im- 
portant works of literary criticism written by T. S. Eliot 
from 1917 to 1956; to determine his permanent convictions 
as to the nature and function of poetry, the place of litera- 
ture in society, the task of the poet and critic, and the 
connections between literature and other aspects of cul- 
ture; and to ascertain changes in his outlook on these 
problems during these years. 

The critical career of Eliot up to 1956 has been arbi- 
trarily divided into four periods. The first extends from 
1917, the date of his first published critical essay, to 1920; 
the second is from 1920 to 1932; the third is from 1932 to 
1942; and the fourth is from 1942 to 1956. These termina- 
tion dates correspond with the publication of certain works 
which serve as convenient points of focus and summary. 

Insofar as practicable, the method of this study is to 
let the critic speak for himself; quotations from Eliot’s 
essays and summaries have been used extensively. Inter- 
pretation and commentary upon these quotations and sum- 
maries are designed to indicate particular directions of 
change or continuations of emphasis in the writings. 

The changes in Eliot’s critical outlook, especially dur- 
ing the 1920’s and early 1930’s, indicate increased aware- 
ness of the complexities of criticism, especially the rela- 
tionship of literature to other areas, such as politics and 
religion. The “problem of belief,” although possibly over- 
rated in discussions of Eliot’s criticism, led to a major 
dilemma in his esthetic theory with which he struggled 
for many years without ever having reached a consistent 
and definite conclusion. Other changes concern Eliot’s 
later appreciation of a wider range of literature and of 
specific writers whom he had earlier depreciated or 
ignored. 

Despite these changes in outlook, Eliot always held 
that poetry is, for purposes of criticism, autonomous; 
that the criticism of poetry must concern the poetry itself 
rather than related areas; that criticism is the rational 
and logical explanation of the critic’s own perceptions and 
appreciations; and that a strong sense of tradition is the 
surest guide for the sensibility and taste of the critic or 
poet. 

Eliot’s criticism is less a consistent esthetic theory 
than the “workshop criticism” of a practicing poet. This 
fact explains many of the changes and apparent inconsist- 
encies in his work. As a leader of the poetic revolution of 
the twentieth century, his major interest has been in the 
writing of poetry and poetic drama rather than in the phil- 
osophical explanation of esthetic phenomena. 

594 pages. $7.55. 





LANGUAGE AND LITERATURE, 
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JOHN DONNE’S SERMONS ON THE PSALMS 
AND THE TRADITIONS OF BIBLICAL EXEGESIS 


(L. C. Card No. Mic 58-1919) 


Dennis Bruce Quinn, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Ruth Wallerstein 


John Donne’s method of interpreting the Biblical text 
upon which he bases his sermons has never been fully . 
studied. What scholarly opinion exists presents an unclear 
picture of Donne’s Biblical exegesis. Donne has been said 
to follow the close, verbal approach of his day, to employ 
allegorical exegesis, to disregard scholarly methods, to 
practice often a non-literal exegesis while intellectually 
favoring a strictly historical approach, and finally to 
eschew allegory. The purpose of this thesis is to define 
more precisely Donne’s relation to the history of Biblical 
exegesis and to show how this approach affects the literary 
character of his sermons on the Psalms. 

Since there is no satisfactory history of Biblical exege- 
sis, this thesis first examines the outlines of that history 
from Philo to Donne. This outline gives special attention 
to the particular traditions of interpreting the Book of 
Psalms. The third chapter of the present study then re- 
views Donne’s explicit ideas about Biblical exegesis and 
his general exegetical practice: Finally, an analysis of 
some of Donne’s sermons on the Psalms demonstrates 
the actual workings of his exegesis and shows its literary 
effects. This last chapter compares Donne’s interpreta- 
tions with those found in patristic, medieval, and Renais- 
sance commentaries. 

St. Augustine defined the central Christian tradition of 
Biblical exegesis, although he owed much to the theory 
and practice of Philo, St. Paul, and Origen. In Augustine’s 
synthesis the letter of Scripture images spiritual meaning 
as the world and psychological experience reflect the mind 
of God. Augustine encouraged the use of secular knowl- 
edge, however, to assist understanding of the letter. His 
Enarrationes in Psalmos portray David as a type of Christ, 
especially the Body of Christ or the soul of man. The 
Augustinian tradition was abused by men of lesser genius 
in the Middle Ages, but St. Bernard, Hugh and Richard of 
St. Victor, and St. Bonaventure made rich practical and 
theoretic contributions to the tradition. 

A different sort of Biblical interpretation derived from 
some exegetical practices of Philo and Origen -- viz., a 
speculative exegesis which discovers metaphysical sys- 
tems in the Bible. This approach is found in the Pseudo- 
Dionysius, John the Scot, and later in cabalists like Pico 
della Mirandola. Still another type of exegesis was theo- 
logical and dialectical; it flourished in Scholastic and 
later in Reformation and Counter-Reformation commen- 
taries. 

John Donne belonged to the tradition of Augustine. His 
insistence upon the letter of Scripture and his refusal to 
weaken the history of the text derive from Augustine, as 
does his definition of the literal as that which is intended 
by the author. Still Donne regarded the Bible, with the 
Augustinians, as a spiritual instrument. His emphasis, 
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moreover, is psychological, not theological or metaphysi- 
cal. The Bernardine-Augustinian nosce teipsum is espe- 
cially prominent in Donne’s sermons. Donne differs from 
most Protestants in his rejection of a literalistic approach 
which reduced the Bible to moral lessons or to proof-texts; 
but Donne shows thorough knowledge and appreciation of 
the best literal exegesis available in contemporary schol- 
arship. 

Donne’s Biblical exegesis has certain important liter- 
ary effects upon his sermons on the Psalms. Their struc- 
ture derives from the spiritual process behind the Biblical 
text, not from a rhetorical or logical “division.” This 
structure often takes the form of the central image in the 
psalm-text. These images, hence, are not rhetorical or 
illustrative but analogical, reflecting God’s Word, spiritual 
realities. Donne’s prose style itself is in part determined 
by the character of the particular text at hand. Finally, 
the sermons are conceived of as imitations, in the Platonic 
sense, of spiritual processes, not as rhetorical or dialec- 
tical persuasions. 401 pages. $5.15. 





LANGUAGE AND LITERATURE, 
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MULTIPLE NEGATION IN WRITTEN ENGLISH 
(Publication No. 23,461) 


Jeremiah Cameron, Ph.D 
Michigan State University, 1957 


This thesis, employing the sampling technique, traces 
the development of structures of multiple negation in 
written English and also the development of grammatical 
opinion concerning it and related forms. : Poetry, -exposi- 
tion, and drama representing the century down to 1500, 
25-year periods from 1500 to 1650, and the half century 
from 1700 to 1950 have been read, with a recording of all 
multiple negative structures and related forms and a 
counting of all the negative structures. Trends have been 
estimated by determining what percentage the total multi- 
ple negation is of the total negation for a period and what 
percentage a particular subtype is of the total multiple 
negation. Grammatical materials from the 16th century 
through 1954 have been examined also. 

In defining single and multiple negation, the thesis 
considers only words derived from OE ne as full negatives: 
n’ as in nis, no, na, nothing, nobody, nowhere, not, none, 
naenig, never, neither, nor, nalaes. Two or more full — 
negatives within a clause constitutes multiple negation: 
Two negatives used within a clause is called double nega- 
tion; three or more, plural negation. The first and second 
level structures described and illustrated are as follows: 




















I. Coordinate Negation: 





A.. Nonconjunctive: There is no money, no food. 





B. Conjunctive: There is no money nor food. 





C. Nonconjunctive 4 Conjunctive: There is no 
money, no food, nor housing. 





| 





II. Noncoordinate Negation: 





A. Noncanceling: I don’t care neither. 








B. Canceling: I didn’t come for nothing. 











Il. Noncoordinate 4 Coordinate Negation: 
A. Type 1A: 
B. Type 1B: 





There is no money nor food neither. 








There is no money nor no food 
neither. 








C. Type 2: There is no support, neither food 


nor shelter. 
There is no food nor shelter here 
nor there. 








Also recorded is statistical evidence of third level struc- 
tures like neither--nor and any negative plus “not” 

These are the most significant findings: Multiple ne- 
gation (all types considered together) has been declining 
consistently since Old English times: 
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1. Represents the percentage of the total negation-- 
multiple negatives and single negatives combined. 


As coordinate negation has increased as a percentage of 
the total multiple negation, noncoordinate and noncoordi- 
nate 4 coordinate structures have declined considerably. 
Structures containing noncanceling forms approximate 
extinction in the 20th century. Canceling negation, largely 
a feature of Modern English, never accounts for more than 
4% of the total multiple negative structures for a period. 

The proscriptions against multiple negation have 
amounted largely to strictures against noncoordinate non- 
canceling negation, and such proscriptions began early in 
the 18th century (and not with Robert Lowth, as has been 
stated) and have continued on into the 20th century, with 
less and less insistence on the notion that such negation 
affirms. Unlike later grammarians, the 18th century 
writers do not confuse redundant seminegation (I cannot 
hardly sing) andother related forms with multiple negation. 
Possibly, noncanceling noncoordinate negation has almost 
disappeared partly because of the impact of grammatical 
criticism since 1700; however, there has been a continu- 
ous drop in the curves representing the type since long 
before the appearance of grammatical objection. 

The thesis further shows that at some periods multiple 
negation is likely to be more pronounced in a certain genre 
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than in others and that there appears to be no necessary 
relation between the decline of ne and the development of 
any first level structure. 683 pages. $8.65. Mic 58-4995 


PAMPANGO PHONOLOGY 
(L. C. Card No. Mic 58-1646) 
Catherine Jane Clardy, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. W. P. Lehmann 


This work attempts to describe the phonological struc- 
ture of Pampango, a Philippine language spoken in the 
provinces of Tarlac and Pampanga in Central Luzon. The 
language is a member of the Malayo-Polynesian group 


and is related to Tagalog, Ilocano, Visayan, and Pangasinan. 


The description includes the phonetic and distributional 
characteristics of the phonemes and a detailed analysis of 
the intonation system. The contour is established as the 
distributional matrix for the occurrence of phonemes. The 
patterned occurrence of phonemes provides the basis for 
the determination of predictable syllable configurations. 
Stress is found to be predictable in terms of the type of 
syllable occurring in a given type of contour. Phonologi- 
cally conditioned morphophonemic changes are also listed. 
A text in phonetic and phonemic transcription with a literal 
translation is appended to the description. The work is of 
‘significance to the field of descriptive linguistics in that 

it provides a description of a heretofore unanalyzed lan- 
guage on the basis of data obtained from a native speaker 
of that language. The work may be utilized for compara- 
tive studies in Malayo-Polynesian. 60 pages. $2.00. 


EDITION OF LA VENGANCE JESUCRIST BY 
EUSTACHE MARCADE (2ND JOURNEE) 


(L. C. Card No. Mic 58-1960) 


- Adele Cornay, Ph.D. 
Tulane University 1957 


Chairman: William S. Woods 


The purpose of this study is to make an edited diplo- 
matic edition of the 2nd journée of La Vengance Jesucrist 
by Eustache Marcade. This late fourteenth century mys- 
tére, the only authenticated play by Marcade, is found in 
MS. 697 of the Bibliotheque d’Arras. The Arras manu- 
script, together with the Chatsworth manuscript (unedited), 
and an anonymous Vengeance, published first by A. Verard 
iri 1491, constitute the only known dramatic treatment of 
the subject in the history of the French medieval drama. 
This project completes the work of Andrée Kail, who 
edited the lst and 3rd journées of the Arras manuscript, 
and is a preliminary step in the preparation of a definitive 
edition of the Vengance. 

The study consists of a transcription of the text (folios 
361-419), a phonological and morphological study of the 
language, and a brief discussion of the versification and 











orthography. The phonological and morphological phenom- 
ena are described and examples from the text are cited. 
The dialectal forms are listed and identified as to region. 
We conclude that the language of the 2nd journée is 
standard fourteenth and fifteenth century French, both 
phonologically and morphologically. The dialectal forms 
from Picardy outnumber those from other regions, but 
they are not numerous enough to allow us to classify the 
text as picard. They simply betray Marcadé’s northern 
roots. We cannot, however, attribute all of these picard- 
ismes to the author. Only where the dialectal form is 
necessary to complete the rhyme or meter does it seem 
reasonable to attribute it to Marcadé. In other instances, 
it is impossible to tell whether the author or the scribe is 
responsible for the dialectal trait. 288 pages. $3.70. 














A LEXICAL ANALYSIS OF THE PROSE 
WRITINGS OF JEAN GIONO 


(L. C. Card No. Mic 58-1963) 


Wayne Clifton Gilman, Jr., Ph.D. 
Tulane University, 1957 


Chairman: William S. Woods 


For the past thirty years French linguists have been 
devoting increased attention to lexicographical research.” 
Among contemporary French writers whose works have 
not yet been studied lexically, one of the most promising 
is Jean Giono. 

In the opinion of Régis Michaud, Giono has succeeded 
in inventing what seems to be a new form of rural epic, in 
which are found original processes of creation in “the use 
of neologisms, dialect, and syntax.”” It was particularly 
the neological character of Giono’s language which gave 
rise to this study. 

The aims of the dissertation have been: 

I to define, categorize, and list in appropriate 
chapters all words and expressions in Giono’s works which 
are other than standard French. 

II to etymologize any of the above words whose 
sources are not found in standard etymological works or 
whose etyma are not readily evident. 

Ill to indicate, by means of a small number of native 
French informants, the geographic distribution of all 
lexical items which Giono has asserted to be his creations. 

IV to determine to what degree Giono is aware of 
using words and expressions other than standard French. 

The realization of Aim I, resulting from field research 
in France and elsewhere, has been accomplished by the 
treating of Giono’s words in the ten chapters here briefly 
described: 


CHAPTER I - SLANG AND COLLOQUIALISMS: 
words listed in dictionaries as argot, bas, familier, 
grossier, populaire, trivial, or vulgaire. 


CHAPTER II - OILL.D FRENCH AND OBSOLETE 
WORDS: words listed in dictionaries of O.F. and words 
labeled by modern French lexicons as ancien, archa- 
ique, vieilli, vieux, etc. 


CHAPTER II - NONDICTIONARY TERMS: words, 
though absent from any French lexicon, which are 
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established as current in the language by testimony of 
native informants. 


CHAPTER IV - REGIONALISMS, LOCALIMSM, 
AND DIALECTUAL WORDS: all words having a dis- 
tribution less than that of all France. 


CHAPTER V - FOREIGN WORDS AND FOREIGN- 
ISMS: all foreign words and foreignisms except pro- 
vengalismes. 


CHAPTER VI - GENERAL NEOLOGISMS: all sin- 
gle-word creations of Giono exclusive of proven¢ga- 
lismes, onomatopoeia, and phonetic representations. 


CHAPTER VII - PROVENCALISMES: words based 
on and similar in meaning to Provengal cognates. 


CHAPTER VII - ONOMATOPOEIA AND IMPRES- 
SIONISTIC WORDS: words created (1) in imitation of 
conventional sounds, and (2) to suggest by their sonor- 
ity a concept or shade of meaning. 


CHAPTER IX - NEOLOGICAL HYPHENATIONS: 
compound neologisms formed by the hyphenation of two 
or more standard French words which are not normally 
used together. 


CHAPTER X - MISCELLANEOUS: all words which 
do not fit into any of the foregoing categories. 





























Aim II has been accomplished by the inclusion, where 
necessary, of an etymological entry in the treatment of the 
words of the ten chapters. 

Aim III has been realized by the selection and interro- 
gation of native informants of France and Italy, and by 
tabulation of their testimony in most of the above mentioned 
chapters. 

The resolution of Aim IV has consisted of two steps: 

(1) verification by Giono of the neological status of his 
lexical creations, and (2) the determination of the degree 
in which Giono employs substandard terms in both dialogue 
and description. 

In conclusion, there are approximately 1,500 nonstand- 
ard items in Giono’s prose, of which 765 are neologisms 
of various types. Usually Giono is sustained by the in- 
formants in his claim to authorship of these neologisms. 

Among the reasons which prompted Giono to lexical 
invention, one observes the need to express humor, sonor- 
ity, impressionistic evocation, onomatopoetic representa- 
tion, euphemism, economy of images, and utility. 

Approximately one-fourth of his nonstandard terms are 
found in description. This is not surprising in view of 
Giono’s own statement, “je ne fais pas de littérature; je ne 
suis qu’un simple phonographe; je vais vous faire entendre 
quelques-uns de mes disques paysans.”° 536 pages. $6.80. 


1. Ou en sont les études de francais (Paris, 1935), 
p. 229, 

2, Modern Thought and Literature in France (New 
York, 1934), p. 234. 

3. Revue de Paris, I (1930), 802. 














PROTO-POPOTECAN: A COMPARATIVE STUDY 
OF POPOLOCAN AND MIXTECAN 


(L. C. Card No. Mic 58-1845) 


Sarah Caroline Gudschinsky, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: H. M. Hoenigswald 


Ixcatec, Popoloc, Chocho, and Mazatec (Mexican Indian 
languages) have long been classified as members of a 
single linguistic family. This family has been further 
classified as related to the Mixtecan family in a sub-group 
of ‘Otomangue’. In this study I demonstrate the validity of 
both these classifications by reconstructing Proto-Popolo- 
can, the parent language of Ixcatec, Popoloc, Chocho, and 
Mazatec; and Proto-Popotecan, the parent language of 
Popolocan and Mixtecan. 

The reconstruction of Proto-Popolocan builds on data 
supplied by others--Ixcatec from Maria Teresa Ferndndez 
de Miranda, Popoloc from my colleagues of the Summer 
Institute of Linguistics, and Chocho from Robert Weitlaner-- 
and on my reconstruction of Proto-Mazatec. The recon- 
struction of Proto-Popotecan is based on Robert Long- 
acre’s reconstruction of Proto-Mixtecan and my recon- 
struction of Proto-Popolocan. 

The reconstruction at the Proto-Popolocan level is 
primarily phonemic, including seventeen consonants, five 
oral vowels and five nasal vowels, and four register tones. 

At the Popotecan level there is also a reconstruction of 
the phonemic system including thirteen consonants, eight 
vowels, and four register tones. In addition there is a 
reconstruction of some basic elements of the grammar. 
There are two Proto-Popotecan noun declensions: the ‘t’ 
declension involving alternation of *t, *y, *n, *nt, and *x; 
and the ‘OQ’ declension involving alternation of *O, *y, *ny, 
and *nQ. 

There are also two layers of deictics postposed to 
nouns: an old deictic of the shape *x(m)V or *?(m)V which 
lost its deictic function and fused to the noun stem--per- 
haps during Proto-Popotecan times; and a newer deictic 
of the shape *V’‘ which persists as a deictic in some 
dialects of Mazatec, and as a marker of the end of noun 
phrases in other dialects of Mazatec and in Trique. 

A series of preposed aspect morphemes are recon- 
structed for Proto-Popotecan verbs. The series includes 
*k, *kW  *n, *w, *x, and *nt. 

The grammatical features reconstructed for Proto- 
Popotecan : re particularly useful in validating similar 
grammitical reconstruction in Proto-Mixtecan grammar, 
made by Longacre, and also in establishing the Popoloc- 
Mixtec relationship on a solid foundation in terms of gram- 
matical as well as phonemic structure. 313 pages. $4.05. 
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HANDBOOK OF SIOUAN LANGUAGES 
(L. C. Card No. Mic 58-1857) 


G. Hubert Matthews, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Henry Hoenigswald 


The Siouan family of !anguages is comprised of ten 
languages, each composed of one or more dialects. Three 
of these languages are extinct, one of which (Tutelo) was 
spoken in what is now the state of Virginia, and the other 
two (Biloxi, Ofo) in what is now Mississippi. One of the 
others (Winnebago) was and is spoken in Wisconsin, and the 
others (Crow, Hidatsa, Mandan, Dakota, Ioway, Dhegiha) 
were and are spoken on the Great Plains. Another extinct 
language, (Catawba), spoken in South Carolina and probably 
related to these languages at a much greater time-depth, 
is not included in this study. 

The reconstructions are based on published data on the 
various languages and some lists of suggested cognates, 
and on tape recordings of some of the modern languages. 
244 stems, 34 prefixes, four suffixes, and seven ‘finals’, 
along with their relative order, were reconstructed. 

Proto-Siouan has four major stem classes distinguish- 
able by the affixes with which they occur. Any stem may 
occur without affixes, and particles cannot occur with 
affixes. Articles and nouns may occur with any one of the 
suffixes, which denote locative concepts; nouns may occur 
with one or two of five of the prefixes, which denote pos- 
session; and verbs may occur with from one to eight of 
31 of the prefixes, which denote future tense, intransitive- 
ness, definite and indefinite locative concepts, causes, the 
person of the subject and object, objects other than the 
direct object, particular relations between the subject and 
the objects, and instruments. 

A morphophoneme occurs as the last vowel of some 
verb-stems and some particle-stems. This has three 
forms, which are determined by the following particle or 
‘final’, 

Each clause must end with one of the seven ‘finals’, 
which denote modes. Phonemically, they are suffixes 
which are added to the last form of the clause regardless 
of what kind of stem it is. 

Proto-Siouan has thirteen consonants (p, t, k, ?, s, §, 
x, h, m, n, w, r, y), five oral vowels (i, u, e, 0, a), three 
nasal vowels (j, y, 2), and one accent. The syllables re- 
construct as CV and CCV, with the restriction that nasals 
do not precede e oro. k, ?, s, ands can occur‘after either 
type of syllable in clause-final position, and each of these 
consonants are complete ‘finals’. The consonant clusters 
consist of any stop except ? followed by any consonant 
other than a nasal, any spirant except h followed by any 
consonant other than a spirant or a nasal, and w followed 
by any consonant. Clusters beginning with w occur only 
in the first syllable of noun-stems. This w is probably a 
residue of an older morphological process which changed 
verbs into nouns. Several of the clusters were not actually 
reconstructed, but these do not appear to be restricted for 
grammatical reasons. 

Articles, particles, and affixes consist of one syllable, 
nouns and verbs of either one or two, with the restriction 
that the second cannot begin with a nasal. ‘Finals’ consist 
%f one syllable, a single consonant, or a single vowel, which 

‘eplaces the preceding vowel. An accent occurs on one of 





the syllables of nouns and verbs, and on certain prefixes 
and ‘finals’. If two accented syllables come together 
through grammatical processes one is always a stem syl- 
lable and it loses its accent. 160 pages. $2.10. 


ERE UND SCANDE: EINE UNTERSUCHUNG DER 
WORTBEDEUTUNG IN VORHOFISCHER ZEIT 


(L. C. Card No. Mic 58-1916) 


Lotte Norwood, Ph.D. 
The University of Wisconsin, 1958 





Supervisor: Professor R-M., S. Heffner 


The question asked in this thesis was: What happens 
to words which reflect the values of a culture if the values 
of the culture have changed? 

According to Friedrich Maurer such words attain added 
meanings which reflect the new values; inasmuch as the 
words keep their old meanings they show that the oldvalues 
are still alive. Words are therefore, according to him, the 
best gauge for measuring a people’s attitudes and values. 
The investigation of the meaning of words is the best way 
of finding a key to the thinking of a period. 

The words investigated in this thesis are the Middle 
High German words: ére, scande, scaden and laster. 

They are studied'as they occur in several epic poems of 
the twelfth century, at a time when Christian ideals had 
been officially accepted and had superseded Germanic 
ideals. 

It was found in this thesis that the meanings of the 
words investigated were not the truest mirror of the atti- 
tudes of the people using them. The word ére (represent- 
ing the highest social good) was found at times in a re- 
stricted sense (such as victory) referring to an ideal no 
longer central and sometimes referring clearly to a new 
ideal (such as heavenly reward). At times the meanings 
found in the same poem were contradictory. It was found 
that words may keep a meaning reflecting an older set of 
values in one context and take on new meanings in other 
situations even in one and the same poem. Conclusions 








- concerning the attitudes of a group of people based on a 


study of word meanings alone are therefore apt to be mis- 
leading. 

In my method of investigating the meaning of words I 
tried to apply Jost Trier’s Field Theory. Language, 
according to him, is divided into fields which are made up 
of words related in meaning. The meaning of an individual 
word is determined by the presence and the action of the 
neighboring words in the same field. Only through the 
investigation of all the words in one field and through the 
recognition of their relationships can the meaning of the 
individual word be found. 

In this study I did not find a fixed relationship between 
the words related in meaning. The same pair of words 
could be complementary, identical or opposite in meaning 
in the same poem. Since there were so many various 
meanings to each word and so many possible relationships 
between the words it was impossible to see or to decide 
which one of the meanings determined the other. It could, 
however, be seen that if a concept behind a words was 
important (this was also borne out by the frequency 
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of the word) it tended to influence other words of similar 
meaning. 

In my efforts to investigate the attitude of the age I 
found its keynote to be one of joy and interest in the physi- 
cal aspect of the world and a lack of awareness of the 
conflict between this interest and the accepted ideals of 
Christianity. 320 pages. $4.10. 


LANGUAGE AND LITERATURE, MODERN 


A STUDY OF THE WORKS OF GIRART D’AMIENS 
(L. C. Card No. Mic 58-1831) 


Gerard J. Brault, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Professor William J. Roach 


This study, the first serious investigation of Girart 
d’ Amiens’ complete works since Gaston Paris’ étude 
d’ensemble in Volume XXXI of the Histoire littéraire de 
la France (1893), offers a critical review of all prior 
scholarship relative to Charlemagne, Escanor, and Melia- 
cin, and presents new facts principally concerning the 
first two of these works. 

Sigla are assigned to the ten extant manuscripts of 
Girart’s works and a complete description of each is given. 
This is followed by the first attempt at cataloguing all the 
manuscripts of Girart’s works referred to in medieval and 
later inventories. A number of manuscripts now presumed 
lost are duly noted including what appears to be a work in 
prose by this author. 

In Chapter III (“Heraldry and the Date of Escanor”), 
examples of early heraldic descriptions in French litera- 
ture are cited followed by a special section treating early 
Arthurian heraldry. A systematic comparison of the her- 
aldry in Escanor with that in earlier romances shows that 
there was a definite heraldic tradition in certain Arthurian 
romances and that certain of the arms in Girart’s romance 
participate in this tradition. The possibilities of extra- 
literary transmission of this tradition are considered as 
well as the question of whether “heraldic flattery” was 
intended by Girart, that is, whether any of the arms here 
described might have been worn by historical personages 
at the court of Edward I of England. An affirmative answer 
to this question is given in the case of two of the coats of 
arms accurately described by Girart and identified by him 

















as belonging to the King of Scotland and the Prince of Wales. 


This enables us to date Escanor after 1277 and before 1282. 
It has long been known that Book III of Charlemagne is 
is a metrical adaptation of the Pseudo-Turpin and it has 
always been assumed that Girart based his version on a 
Latin text of this chronicle. Chapter IV of the present 
dissertation proves that Girart utilized only the French 
translation of Turpin contained in Les Grandes Chroniques 
de France. Numerous passages are cited demonstrating 
similarities in vocabulary and phrasing, and parallel omis- 
sions and additions. Passages in Book III referring to the 
French epic or legendary tradition independently of Turpin 
are studied in detail. A special section considers those 




















passages in Girart which are closer to the Latin Turpin 
than is the version in Les Grandes Chroniques, providing 
new information relative to an early version of the latter 
which was substantially different from that used as a basis 
for modern editions. Pope Leo’s Epistle cited by Girart 
as one of the main sources of Book II, is identified for 
the first time as the Lesser Translation, a false decretal 
closely associated with the Turpin tradition. Girart 
d’Amiens’ Charlemagne, commissioned by Charles de 
Valois, a candidate for the Imperial throne in the first 
decade of the fourteenth century, is shown to have had 
political implications even though it was written strictly 
in the tradition of the chansons de geste. 

Gaston Paris’ identification of Girart’s patroness when 
he wrote Meliacin (“Marguerite de France”), based on an 
erroneous interpretation of the heraldry in a miniature in 
two manuscripts of that romance, is rejected in favor of 
Blanche de Castille. The identity of the chevalier who 
commissioned Meliacin is probably Robert Il, Comte 
d’Artois, not, as Gaston Paris suggested, Gautier de 
Chatillon. 

A sixteen-page bibliography of works cited prece’ es 
this dissertation. Chapter II is followed by a biblios raph- 
ical note on heraldry. Chapter IV is followed by a} .blio- 
graphical note on Turpin studies. 20) pages. $2.65. 
































ITALY AND ITALIANS IN EARLY 
AMERICAN PERIODICALS (1741-1830) 


(L. C. Card No. Mic 58-1891) 


Guido Capponi, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Joseph Rossi 


The foregoing study has attempted to record the nature 
and extent of early American interest in Italy and its liter- 
ature as reflected in the periodicals from 1741-1830. 

Influenced largely by current English attitudes, maga- 
zines of the eighteenth century in this country showed only 
a slight interest in Italian affairs. Politically Italy was 
viewed as an aggregate of backward states ruled by a cor- 
rupt and ignorant nobility and often pawns manipulated at 
will by contending powers of Europe. With the Gothic 
fiction, popularized by the novels of Mrs. Radcliffe and 
Walpole, the Italian emerged as a character at times ro- 
mantic and heroic but more often sinister and violent. 
Travel accounts, usually reprinted from English sources, 
only served to encourage the prevalent misconception of 
Italy and its people. The ancient ruins that recalled the 
splendor of Rome were contrasted with the decadence and 
cheapness found in the eighteenth century. Although all 
travelers admired Italian scenery, they were far less com- 
plimentary in their remarks on the character of the people, 
who were described as effete, violent, and treacherous. 
Italy’s culture was judged inferior to that of other nations, 
and was considered a pitiful remnant of a glorious past. 

This attitude toward Italian literature may be attributed 
not only to the ignorance of Italy, but also to the general 
American preoccupation with the cause of independence. 
Consequently, figures like Paoli, the Corsican patriot, and 
Beccaria, author of Dei Delitti e Delle Pene and champion 
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of many needed reforms, were popular. In Beccaria, es- 
pecially, Americans discovered a man whose ideas were 
Similar to their own. The few references to Italian litera- 


ture are limited to quotations or translations from Petrarch 


and Dante. Only a superficial and passing interest is shown 
in writers like Ariosto and Tasso. Some Americans did 
show interest in Italian letters, but they were few and they 
were an exception rather than the rule. There were Robert 
Bolling, Miss Burr, Miss Owenson, and those who anony- 


mously contributed translations of Metastasio and Petrarch. 


With the nineteenth century, America’s geographical 
and economic expansion brought also a widening of its 
intellectual outlook. As a result the appeal for language 
study by Rush and Jefferson and the pioneer efforts in 
scholarship of Everett, Ticknor, and Longfellow brought 
new emphasis on foreign literature to our colleges. Fur- 
thermore, the Boston renaissance headed by the “Brah- 
mins”, hastened the establishment of a sound school of 
criticism. From the pens of Longfellow, Sparks, Everett, 
Cushing, came some of the finest articles on Italian liter- 
ature to appear in American journals, especially in the 
North American Review. In short, critics in this country 
were evaluating the writers of Italy for themselves and 
were no longer influenced by British thinking alone. Al- 
though Boston was the main stronghold for such activity, 
similar attempts, on a much smaller scale, were being 
made in New York. There Lorenzo Da Ponte operated a 
school and book store dealing in Italian books and later 
attempted to have Italian added to the curriculum at Colum- 
bia University. 

In this same general period an increasing number of 
American travelers submit letters and reports with glow- 
ing descriptions of the customs, citizenry and writers of 
Italy. Reviewers, too, were encouraging their fellow 
countrymen to form judgments of Italian culture without 
relying on the opinions of Englishmen like Eustace or 
Brydone. More Americans gradually come to the defense 
of Italian letters. Among its defenders were critics of the 
calibre of Prescott, Everett, Sparks, Gray, Ticknor, and 
Longfellow. The maturity and perception of American 
criticism was particularly manifest in the analyses of 
Dante, Petrarch, Boccaccio, and Machiavelli. 





Another factor that contributed to the expanding interest 


in things Italian was the reawakened nationalism in Italy. 
The Italians now were ready, like the Americans before 
them, to sacrifice themselves for their liberty and inde- 
pendence. Hence there was sympathy and understanding 
for the Italians who not many years before were indicted 
as indolent, ignorant, and vallainous. The patriotic verses 
of Filicaja, Maggi, Marchetti, Pergoletti, and Di Conti are 
quoted to demonstrate the noble sentiments of Italians who 
have become the worthy successors of the Romans. The 
intelligent American no longer viewed the Italian through 
the distorted fiction of Walpole and Radcliffe, nor was 
Italy any longer the graveyard of classical relics. By 
1830, Americans have traveled and have seen for them- 
‘selves that Italians are not hobgoblins, but people, in some 
ways different, in some ways similar to themselves, with 
a past and a culture worthy of some attention and study in 
the total picture of world civilization. 467 pages. $5.95. 
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THE CONFLICT BETWEEN THE INDIVIDUAL 
AND SOCIAL FORCES IN HERMAN MELVILLE’S 
WORKS: TYPEE TO MOBY-DICK 
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Rose Clavering, Ph.D. 
New York University, 1954 











Adviser: Professor Oscar Cargill 

Melville’s social thought revolved around the conflict 
between the individual and social forces because the core 
of his social philosophy was individualism, the belief that 
the individual has inherent dignity from which emerge his 
inherent rights and that the function of society is ro pro- 
cure and preserve these rights. He derived these beliefs 
from nineteenth-century American thought. 

His first two books, Typee and Omoo, were an arraign- 
ment of Western society for its failure to live up to the 
principles of individualism in regard to both its own mem- 
bers and the people of the South Seas who had come under 
its domination. From this arraignment we derive what he 
regarded as the individual’s rights. Among these he em- 
phasized freedom from unnecessary restrictions, the 
right to a decent standard of living, and the right of gen- 
eral social equality. He aimed at a society which would 
produce health, happiness, and harmony for all. For the 
cohesive force, he relied upon the individual’s desire to 
honor the rights of others out of a sense of moral fitness. 
At first he believed in innate moral ideas as guides to 
right action, but had already rejected this notion when he 
wrote Omoo. It is obvious that Melville began as a re- 
former, believing that evil could be isolated and destroyed 
without harmful consequences. 

The unity, confidence, and optimism of Melville’s first 
two books do not appear in Mardi. His social thought is 
split into two main lines, which we may call the line of the 
heart and the line of the head. The heart line refers to 
his belief in individualism, now reinforced by the sanction 
of Christian belief. The head line is a logical developmer 
of the principle of free, rational thought. The application 
of this principle had undermined Melville’s belief in 
Christianity and had introduced so many philosophical 
problems that he could find no surety of belief. The tests 
of reason and reality had also led him to question the 
shibboleths of democratic social philosophy, such as the 
doctrines of progress, the possibility of reform, liberty, 
and equality. Central in his doubts was whether evil was 
a permanent element in man and the cosmos, 

Redburn and White-Jacket represent a return to Mel- 
ville’s previous manner and preoccupations. Frontal 
attacks upon social injustice in Western society, they are 
written primarily in the vein of the heart. Both books, 
however, show the beginnings of a coalescence of the head 
and the heart principles. Both develop clearly the concept 
of the great man, nature’s aristocrat, who combines a 
powerful mind with a large heart. White-Jacket, which 
deals with abuses in the United States Navy, shows that 
Melville had accepted the fact that authority was necessary 
in society even though it constituted a restriction upon 
individual freedom. He developed the idea that a society 
should be constructed to allow the natural leader to rise, 
regardless of his origins, to a position of authority. 

Moby-Dick is the mature expression of Melville’s 
reintegrated social philosophy, which arises out of a 
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merger of the head and the heart principles. Having 
achieved this new balance and unity, Melville was able to 
project in Ahab what he himself had once potentially been, 
the self-reliant and self-righteous reformer who rejects 
the limitations imposed upon him by reality and his obliga- 
tions to humanity in the pursuit of a noble but dangerous 
ideal, the destruction of evil. Melville had recognized the 
seeds of destruction in his philosophy of individualism, 
particularly in the principle of free thought and free action. 
Ahab, in his pride, in his hatred of the violation of human 
dignity by cosmic forces, and in his self-righteous convic- 
tion that he was right, trampled upon the very hamanity he 
sought to champion. Melville counterpoises to Ahab the 
Ishmael-Queequeg relationship that embodies his original 
social philosophy of Christian democracy modified by new 
perceptions. These insights are that the Gordian knot of 
good and evil cannot be cut by one stroke, that free, ra- 
tional thought must be controlled by an acceptance of the 
limitations that reality imposes upon man, that action must 
be controlled by the honoring of our obligations to others, 
and that social control of a man’s right to act as he chooses 
is not truly a restriction because only as one exists ina 
web of social relationships and respects these is he truly a 
man. 497 pages. $6.35. Mic 58-4996 


SCHILLER AND KLEIST: 
INFLUENCE AND’ CREATIVE KINSHIP 


(L. C. Card No. Mic 58-2124) 


Donald H. Crosby, Ph.D. 
Princeton University, 1955 


This study has examined the major poetic works of 
Friedrich Schiller and Heinrich von Kleist in an attempt 
to a) evaluate the extent of Schiller’s influence on Kleist, 
and b) to determine whether creative affinities exist be- 
tween the two writers. To establish the possibility of 
influence proceeding from Schiller to Kleist, passages are 
quoted from Kleist’s letters which attest to his enthusiasm 
for Schiller’s dramas, especially Don Carlos and Wallen- 
stein. In addition, many verbal Reminiscences traceable 
to Schiller’s works are culled from Kleist’s dramas to 
support this premise. 

Having confirmed the possibility of Schiller’s influence 
on Kleist, this study then takes notice of the fact that 
almost every one of Kleist’s dramas, as well as one “Nov- 
elle” 'and a poem, has a prototype or literary pendant 
somewhere in the works of Schiller. The succeeding chap- 
ters scrutinize the resulting pairs of pendants with the 
aim of separating influence from creative kinship. Among 
the couplings so discussed were Schiller’s Die Rauber and 
Der Verbrecher aus verlorener Ehre--Kleist’s Michael 
Kohlhaas, Schiller’s Semele--Kleist’s Amphitryon, Schil- 
ler’s Die Jungfrau von Orleans-~-Kleist’s Penthesilea, 
Schiller’s Wallenstein--Kleist’s Robert Guiskard, and 
Schiller’s Wilhelm Tell--Kleist’s Die Hermannsschlacht. 

The conclusions drawn from the examination of these 
pendants may.be summarized as follows: Schiller seems 
definitely to have exerted a formative influence on Kleist’s 
works, although almost without exception a main source 
independent of Schiller can be produced for Kleist’s dra- 
mas, “Novellen,” and poetry. This influence is chiefly 
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visible in the form of verbal reminiscences, stage tech- 
niques, and characterizations found in Kleist which quite 
clearly have their genesis in Schiller’s plays. _ At the 
same time these reminiscences were seen to reappear in 
a natural, organic relationship to the new work as a whole, 
which indicated that they were unconscious recollections 
born of a fluent conversance with Schiller’s works. Very 
often it was observed that ideas, situations, and character- 
izations found in Schiller emerged recast, deepened, and 
intensified in Kleist, thus truly reflecting the disparate 
levels of the two poets’ problematic. 

In several instances the couplings coincided so as to 
cast light on the poets’ relationship to questions going 
beyond the significance of the individual works themselves. 
Chapter Two, for example, discussed the poets’ treatment 
of the problem of man versus society. Here the preoccu- 
pation of Schiller and Kleist with the question of crime 
and punishment was developed and related. Chapters Four 
and Five evaluated the importance of Schiller and Kleist 
as political poets, pointing out that the predominance of 
the theme of national liberation in their writings coincides 
with the nascency of national consciousness in 19th century 
Germany. Chapter Six, entitled “Schiller, Kleist, and 
German Romanticism,” explored the affinities which bind 
both poets to this complex literary movement. Attention 
was drawn in particular to the sympathetic treatment of 
Roman Catholic legend and forms common to the writings 
of Schiller and Kleist, and to the marked proclivity for a 
musical style of composition characteristic of both poets. 

In the Concluding Remarks, comparison is made be- 
tween theories of aesthetics found in Schiller’s Uber Anmut 
und Wiirde and Uber naive und sentimentalische Dichtung 
and in two essays by Kleist, his Uber das Marionetten- 
theater and Brief eines Dichter an einen anderen. The 























preoccupation of Schiller and Kleist with closely related 
aesthetic problems is seen to complement the affinities 
observed in their poetic productions, thus lending weight 
to the evidence that a strong band of creative kinship binds 
the total artistic personalities of the two authors. The 
conclusion reached is that this creative kinship, which by 
far transcends Schiller’s influence on Kleist, should be 
regarded as the salient characteristic of the two poets’ 
relationship. 211 pages. $2.75. 


THE WORKS OF OSKAR MARIA GRAF AS THEY 
REFLECT THE INTELLECTUAL AND POLITICAL 
CURRENTS OF BAVARIA, 1900-1945 


(L. C. Card No. Mic 58-1389) 


Erhard Dabringhaus, Ph.D. 
University of Michigan, 1957 


The purpose of this study is to examine the works of 
Graf and to analyze the intellectual and political currents 
which provide the background for his writings. Since 
Graf’s books are mostly autobiographical a close scrutiny 
of his life is necessary. Graf’s position among contempo- 
rary German authors has not been firmly established and 
practically no literature concerning him exists. This 
study is based on material obtained from Graf and per- 
sonal interviews in an attempt to clarify his political and 
literary status. 
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In the introduction of the study a general survey of 
Graf’s recent activities in New York City is given, de- 
scribing his struggles as a German writer in exile. His 
Bavarian peasant background and his ultimate decision to 
reside in the city are important factors for an understand- 
ing of Graf, the man and the writer. Chapter I provides a 
biographical sketch and an accurate survey of Graf’s pub- 
lications is included insofar as they affected his personal 
life. 

Chapter II of the study deals with literary currents 
(Regionalism and Naturalism) which were prevalent at the 
time Graf was born. His Bavarian peasant stories were 
written in the tradition of the German Dorfnovelle, striving 
for reality and frequently achieving symbolic value. Graf’s 
naturalism is moderated by an admixture of genuine Ba- 
varian humor of which several examples are cited. 

Chapter III of the study surveys the political and histor- 
ical background of Bavaria from the time of King Ludwig 
Il to the First War and the Weimar Republic and Hitlerism 
of Germany in general. Graf’s concept of the political 
events are constantly referred to in order to determine his 
true political orientation. His famous protest against Hit- 
lerism printed in the Vienna Arbeiterzeitung on May 11, 
1933 is quoted in its entirety since it gave Graf consider- 
able international publicity. | 

In Chapter IV of the study Graf’s anti-clericalism is 
discussed and his departure from his original Catholic 
background is examined. Tolstoi is established as Graf’s 
most important model from whom he derived his uncom- 
promising pacifism and his abhorrence of nationalism and 
militarism. Gotthelf’s peasant stories are models for 
Graf’s literary treatment of the Bavarian peasants. Gott- 
helf stimulated Graf’s interest in the common man, whose 
way of life he wished to improve. 

The following general conclusions are drawn in the 
study: 1. Graf has succeeded in combining two apparent 
opposites originating from his worldly tradesman father 
and his Catholic peasant mother throughout his life and 
works. 2. Graf employs the panoplies of regionalism and 
naturalism without specifically adhering to the two literary 
movements; his frequent contradictions defy classifications. 
3. His literary treatment of the proletarian class and his 
participation in the Munich revolt of 1918 have been cited 
by others to identify Graf as a member of a left-wing 
political party; however, he stands above politics in the 
usual sense of the term. 4. His interest in the life of the 
common man was stimulated by Tolstoi and Gotthelf and 
his writings are directed toward a better way of life for 
mankind. 194 pages. $2.55. 








SEVENTEENTH-CENTURY FRENCH SOCIETY 
IN THE NOVELS OF CHARLES SOREL 


(L. C. Card No. Mic 58-1896) 
Milton David Emont, Ph.D. 
The University of Wisconsin, 1958 


e 4 
Supervisor: Professor Andre Lévéque 


Charles Sorel, a prolific writer and one of the leading 
authors of realistic works in the seventeenth century, 
enjoyed popularity and influence during his lifetime. For 





the next 150 years he was forgotten. Nineteenth-century 
scholars, attempting to recreate the first half of the seven- 
teenth-century, rediscovered Sorel and found:in one of his 
novels alone, Francion, one of the most complete pictures 
of French life during that time. Consequently, Sorel has 
been referred to with increasing frequency in subsequent 
works on the period, but usually just the same two or 
three best-known of his books are mentioned. I felt that 

a more extensive and systematic examination of his works 
could provide a unique opportunity to reconstruct a quite 
detailed image of the period through the eyes of a single 
contemporary, an educated Parisian bourgeois, and one 
familiar with many different millieux. 

Known especially for the above-mentioned Francion, 
Sorel also wrote other novels, both realistic and heroic, 
novellas, gallant and précieux works, histories, scientific 
and theological treatises, and books of literary criticism. 
Material for this study has been gathered from all of 
Sorel’s works except those on history, science and theology. 

Inasmuch as the picture presented by one man is inevi- 
tably colored by personal biases and impressions, other 
contemporary documents have been brought in to check the 
accuracy of what Sorel has to say. Although his approach 
to the problems of his day is decidedly that of an opinion- 
ated bourgeois, it soon becomes evident that his descrip- 
tions of places and his statements in regard to the customs 
of the time are valid. His well-known tendency toward the 
exaggerated and the burlesque are given free rein in indi- 
vidual episodes rather than in description, and so his basic 
picture remains true. 

A chapter has been assigned to each of the important 
subjects which keep reappearing throughout Sorel’s works. 
Many aspects of French life of the period are spoken of by 
Sorel in conjunction with the nobility: class consciousness; 
life at court; fashions, accessories, and their importance; 
money and gambling; recreation; and fashionable society 
and the preciosity movement. Sorel wrote comparatively 
little on the clergy. Although usually outspoken against 
the abuses and privileges of the nobility, he shows marked 
reticence when discussing the Church. He displays his 
critical verve, however, when treating the bourgeoisie. 
The discussion of the different classes is closed with 
Sorel’s view of the common people. Following this is a 
chapter on Paris which looms large in most of Sorel’s 
works. Related to the capital are other chapters dealing 
with education and life at school, the theater, and problems 
of law and order. There is also Sorel’s description of 
contemporary quackery and charlatanry, interesting in 
that he was not deceived by popular superstitions. Finally 
there is Sorel’s discussion of his own milieu, the world of 
letters. 

Although not a great writer, Sorel was a man with an 
extremely active and curious mind, keenly observant, and 
extraordinarily capable of reproducing accurately in words 
what he saw. It was to take advantage of the unusual op- 
portunity afforded by his works that this study was under- 
taken. I believe that an increased understanding of this 
important formative period in French literary history has 
been achieved by making Sorel’s firsthand report more 
readily available. 307 pages. $3.95. 
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THE HERALD OF ART: A STUDY OF 
W. B. YEATS’ CRITICISM AND AESTHETIC 


(L. C. Card No. Mic 58-1897) 


Edward Engelberg, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Paul L. Wiley 


This study interprets and analyzes W. B. Yeats’ aes- 
thetic theory as embodied in his critical prose writings. 
Although it does not treat this material in a strict chrono- 
logical order, but rather according to “problems,” it in- 
tends to demonstrate the growth and development of the 
aesthetic theory and the critical judgment. While there is 
10 attempt to present a comprehensive synthesis embrac- 
ing all of Yeats’ achievement (there is no specific analysis 
of his art), one sim has been to trace the quest for synthe- 
sis within the limited area of his aesthetic thinking. The 
individual chapters set forth Yeats’ aesthetic ideals, their 
opposition and coalescence, and the various attempts to 
reach synthetic theories. Certain chapters consider Yeats’ 
relation, as an artist, to Irish nationalism, his dramatic 
theories, his concept of symbolism, the question of art and 
life, and the artist’s role in society. 

Broadly, this analysis focuses on three main aspects of 
the critical writings: the concern with the nature and 
origin of art; the relation of art to society; and the judg- 


ments of art that culminate in Yeats’ self-created tradition. 


Because these ideas are not systematically arranged, the 
chapters range freely over the entire prose canon. An 
incidental aim of this procedure is to arrange in a coherent 
pattern Yeats’ many disconnected pronouncements on art, 
though this study attempts to place special emphasis on 
Yeats’ central conclusions. . 

First, though Yeats considered art to be the product of 
dream, he always saw the artist as a conscious craftsman 
who must toil, transmute intellectual knowledge into imag- 
inative expression, and construct an individual style. For 
such a taxing role, the artist must learn to know life 
artistically--not copy or judge it. Realism, Yeats felt, 
could not do this, but a subtle yet passionate art, supported 
by symbolic and archetypal associations might. Thus this 
study reveals a Yeatsian artistic ideal; its chief features 
are a sense of joy and ecstasy, a pervading reverie of 
wisdom, a disciplined style, a playful extravagance tem- 
pered by a limited form, and passion checked by lyricism 
to prevent it from becoming rhetoric. Ultimately, Yeats 
saw art as a tension between drama (flux) and still inten- 
sity (stasis), the “turbulence of life” and its “marmorean 
stillness.” 

_ The poet’s role in society and the contribution of art to 
public life Yeats felt were related to the nature of art. If 
art required a dreamer who yet created “reality,” it was 
his responsibility to approximate “life.” For Yeats this 
did not mean “imitation of nature”; he cared little for 
verisimilitude, attempting instead to achieve an inner real- 
ity beyond appearances. In this sense his aesthetic was 
Platonic. 

The Yeatsian tradition is impressive: Homer, Dante, 
Shakespeare, Villon, Blake, Goethe, Shelley, Balzac--to 
name but afew. Yet he never chose indiscriminately or 
with an eye for the obvious. The “great procession” is 
more an array of qualities than a list of distinguished 
masters; it ranges from the personal assertiveness of 





Villon to the anonymity of Byzantine art and the muted 
passion of the Japanese Noh drama. 

Yeats’ achievement as a critic and aesthetician lies 
less in constructing a “system”--of which there is little-- 
and more in the exciting quest for certitude. The ultimate 
conclusion to this search is as simple as it is enduring: 
that art must express the truth and reality of man’s expe- 
rience, selected and disciplined by the artist’s individual 
and traditional sense of order. 528 pages. $6.70. 


A CHRONICLE OF CONRAD FERDINAND MEYER’S 
LIFE WITH A COLLECTION OF HIS COMMENTS 
ON HIS OWN WORKS 


(L. C. Card No. Mic 58-1901) 


Stuart Alyn Friebert, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Walter Gaysewitz 


This study consists of two parts: a chronicle of Conrad 
Ferdinand Meyer’s Life, and a chronological listing of all 
his important comments on his own works. The two com- 
pilations were made in the hope that they might provide a 
more solid basis than has hitherto been available for the 
study of Meyer the man and the author. 

Adolf Frey’s biography, first published in 1900, is the 
only extensive work on Meyer based on both close personal 
acquaintance and a thorough study of the documents then 
available. The book by Meyer’s sister Betsy (1903) and 
the biography by August Langmesser (1905) provide a 
littlé, but not much, additional information; while Harry 
Maync’s book (1925), described on its title-page as a “life 
and letters”, is original only in its discussion of the works. 
The same is true of the rest of the surprisingly large 
literature on Meyer: it is criticism rather than biography. | 
Yet much factual information has come to light since Adolf 
Frey wrote his book. There are five volumes of letters as 
well as a considerable number of scattered publications of 
letters and conversations. It has seemed valuable, there- 
fore, to extract all the facts about Meyer’s life which can 
be gained from primary sources and to present them in 
the form of a chronicle. This form was chosen because 
the image of Meyer as drawn by Frey and by Betsy is not 
much changed by the materials which have since been 
published, so that there would be no purpose in writing 
another biography. Yet those acquainted with Biedermann’s 
Chronik von Goethes Leben will agree that similarly con- 
venient compilations on other authors should be of service 
to literary scholars. To make the compilation more useful, 
all the important articles written on Meyer and his works 
during his lifetime have been included. 

The second part.of the study attempts to do for the 
understanding of Meyer’s works what the first part at- 
tempts to do for the knowledge of his life. Meyer’s pro- 
nouncements on his own works have been quoted freely by 
the authors of critical studies, and they have been quoted 
in support of the most diverse, and sometimes of sharply 
conflicting, views. It is known that Meyer was an unusually 
shy and cautious man who was as likely to hide his true 
opinion as to express it. To see him in perspective, and 
to ev~'nate specific statements, it is necessary to gather 
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together all his remarks on a certain work. This has been 
done. His comments on his own works have been arranged 
in separate sections for each of these works, and chrono- 
logically within each section. 

Every effort has been made to reach and utilize all 
published material, but unpublished material has not been 
consulted. To judge by the reports of others, the unpub- 
lished letters at Zurich and elsewhere are unlikely to yield 
much significant information. In any event, the most re- 
vealing letters Meyer wrote, those to his sister Betsy, are 
no longer available; they were burned in 1956. 

211 pages. $2.75. 


THEORY AND PRACTICE IN THE 
COMEDY OF JOHN DRYDEN 


(L. C. Card No. Mic 58-1407) 


John William Grace, Ph.D. 
University of Michigan, 1957 


This study offers a description and classification of 
Dryden’s comedies in the terms of his own criticism. 
Since Dryden’s comedy has been both neglected and mis- 
represented, a new, more accurate description of the plays 
themselves is necessary before they may be properly 
studied in relation to other Restoration comedy. The study 
provides the necessary critical base for such an ultimate 
task by recognizing and describing the main lines of Dry- 
den’s comic development and by disentangling the discrete 
comic effects. It sets out to discover if Dryden’s comedy 
continues earlier English comic traditions, if Dryden ever 
becomes an innovator, and if a close relationship exists 
between his comedy and his criticism of comedy. 

Because earlier terminology is found inadequate, this 
study restores to critical use the terms which Dryden and 
the Restoration employed in describing the chief kinds of 
comedy. It was necessary, then, to examine the body of 
Dryden’s criticism and to cull out his statements on com- 
edy. Such a search makes possible the opening part of the 
discussion which offers a statement of Dryden’s theory of 
comedy. The key terms, comedy of wit, comedy of hu- 
mour, low comedy and farce, are by exegesis and explica- 
tion given their historical values and made serviceable as 
critical terms for the examination of the eleven comedies 
and tragi-comedies. 

The examination of the plays revelas that Dryden 
always works within the traditions of English comedy. 
Comedy|of wit: and comedy of humour are found to be his 
staple comic devices. Where there is development--and 
it is irregular and inconsistent--it is in varying the pro- 
portions of wit and humour, for the plays, in general, ob- 
serve Dryden’s criterion of “the mixed way.” But farce, 
a perversion of comedy which Dryden’s criticism con- 
demns, is found to constituté a greater or lesser part of 
every play. By the sheer repetition of his humours’ folly 
and by resorting to broad, crude effects, Dryden turns the 
greater part of Sir Martin Mar-All and of Mr. Limberham 
to low comedy and to farce. H However, it is pointed out 
that Dryden’s comedy is not all farce, that wit is not mere 
verbal decoration and the humours only caricature. In 
Dryden’s best comedies (Marriage 4 la Mode is perhaps 
the touchstone), wit and humour are the vehicle of satire 











and the three elements constitute an organic part of 
the play. 

This study is able to document the parts of Dryden’s 
comedy which were his inheritance as an English play- 
wright. It concludes that all his comedy may be accounted 
for by the traditional terms: wit, humour, low comedy, 
and farce. It is found that Dryden is always content to © 
take over the traditions and that he becomes an innovator 
only in the original satiric purpose to which he sometimes 
puts them. It also concludes that Dryden’s comedy only 
imperfectly exemplifies his critical tenets. Finally, it 
concludes that Dryden’s terminology, given historical 
context, proves to be not only useful for the purposes of 
description and classification, but perhaps indispensable 
to an understanding of the nature of the comedy itself. 

352 pages. $4.50. 


THE POETIC DEVELOPMENT OF 
JOHN G. NEIHARDT 


(L. C. Card No. Mic 58-2025) 


George Paul Grant, Ph.D. 
University of Pittsburgh, 1958 


An understanding of the development of a poet is nec- 
essarily based upon familiarity with the canon. Inescapa- 
bly such familiarity recognizes recurrent patterns which 
embody the poet himself. This embodiment cannot be 
utterly divorced from the man, who is cause. Therefore 
such study may without digression test itself by noting 
correspondences in the life of the man and in other prod- 
ucts of his pen. 

The present study, while primarily concerned with the 
poetry of John G. Neihardt, contains brief examination of 


his tales, novels, reviews, critical principles, and of his 


personal life, as‘'well as more extensive study of the 
lyrics, dramas, and epics. It serves therefore as a fairly 
comprehensive study of Neihardt as a writer. 

In presenting the poetic development of John G. Nei- 
hardt, the dissertation divides the career of the writer 
into four stages. The first examines The Divine Enchant- 
ment, a thousand-line rhapsody on a Vedantist theme, 
analyzing the versification in detail, its organic relation- 
ship, and the general structure of the poem. This section 
establishes the initial position, the promise of the poet. 

The second stage (1900-1913) examines Neihardt pri- 
marily as a lyricist. It traces the shift from free verse 
to the rhymed and measured line, emphasizing the increas- 
ing experiments in sound texture. It illustrates the gradual 
reduction of passionate egocentricity and the gradual in- 
crease in family, then social, concern. It reveals the 
persistence of the poet’s original pantheism. The empha- 
sis then shifts to Neihardt’s exercises in narrative. The 
tales and novels are briefly examined for character, theme, 
plot, tone, and point of view. Thereafter each of the four 
dramas is tested as a combination of verse and narrative, 
and as potential stage drama. Eight Hundred Rubles wins 
the laurel. 

The third stage (1913-1925) includes the first three 
epics, in which narrative and metrical experience combine. 
The earlier metrical variety is completely abandoned, and 
the skills therein developed are concentrated upon a fluid 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches; 4 cents per page. No postage is charged if check or money order accompanies order, 





2142 


LANGUAGE AND LITERATURE 





pentameter couplet. The images become more vivid, the 
action more vigorous, and poetic diction as such dimin- 
ishes. Among the characteristic ideas, the initial mysti- 
cism persists, flourishing as part of daily experience. 
The kinds and uses of source are briefly indicated. 

The final stage (1918-1935) reverts to Neihardt’s expe- 
rience as reader and critic, then presents The Song of the 
Messiah as the masterpiece of Neihardt’s art, combining - 
his skills and concepts in their happiest union. The song 
of Jed Smith, structurally ineffective, follows as anti- 
climax. 

The four stages are headed “Postulant,” “Novice, ” 
“Coadjutor, ” and “Professed,” implying that a prime ele- 
ment in Neihardt’s poetic development is the devotion of 
his art to ever-clearer spiritual fulfillment. 

263 pages. $3.40. 











THE DEVELOPMENT OF GEORGE FARQUHAR 
AS A COMIC DRAMATIST 
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Eugene Nelson James, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Charles B. Woods 


George Farquhar, probably the most popular of the 
Restoration playwrights in the theater, has not fared very 
well with the critics. The only full length studies, a thesis 
by David Schmid and a biography by Willard Connely, are 
as much concerned with biography as criticism. Further, 
the criticism has been hampered by two traditions: the 
first makes Farquhar the hero of his plays, the the second 


compares Farquhar’s plays with those of the other Restora- 


tion playwrights. This study of Farquhar’s plays would 
treat him seriously as an artist and trace his artistic 
growth by examining his plays (in Chapters II through IX) 
according to the author’s intention as set forth in his crit- 
icism. 

Love and a Bottle, usually viewed as the crude effort 
of a beginner, contains satire of the hero, the plot, and the 
double-standard morality of Restoration comedy and then 
burlesques these and other aspects of the type. Farquhar 
analyzes his world according to John Locke’s Essay Con- 
cerning Human Understanding, in which men are motivated 
by practical moral principles founded on self-interest, and 
introduces Leanthe as a positive example of unselfish love. 

The Constant Couple, heretofore regarded as a lucky 
success of an amateur, again takes for its subject matter 
traditional material of Restoration comedy--the jilt. And 
again Farquhar offers a criticism of the moral code of the 
type, for through a skillful manipulation of plot and charac- 
ter, the jilt becomes the wronged innocent of the code. 

Sir Harry Wildair, referred to as a poor sequel, seems 
to have been written in answer to criticism that his first 
two plays were irregular and lacking in wit. Farquhar 
uses the traditional theme of cuckoldry to attack the mor- 
als of fashionable society and recommends instead the 
virtue of the old philosophers and passion for loveless 
society marriages. 

The Inconstant, regarded as an adaptation of Fletcher, 
exemplifies Fa Farquhar’s use of sources. Another witty, 


























regular comedy, it attacks lightly the code of Restoration 
comedy and presents another example of Farquhar’s fem- 
inine ideal of unselfish love. 

The Twin-Rivals, usually viewed as a sentimental 
comedy, seems more indebted to Ben Jonson’s Volpone 
and its preface than to Collier. This regular play explores 
entertainingly through situations and characters the sub- 
jects of lust and greed in Farquhar’s Lockian world. 

My solution to the mystery of the collaboration of The 
Stage Coach is that Motteux supplied the French play and 
translation and Farquhar unified it more and provided the 
soldier hero and the Irishman. 

The Recruiting Officer, hailed as a comedy of nature, 
owes as much to art as to nature in that Farquhar borrows 
plots, characters, and satire of the military from his ear- 
lier plays. Beneath the humor of its situations and char- 
acters, the country setting is really Farquhar’s Lockian 
world, in which honor is nonexistent but virtue exists in 
the character of Silvia. The careful plotting results from 
the practice in the preceding four plays. 

The Beaux Stratagem, often referred to as Farquhar’s 
best play and a promise of what might have been, repre- 
sents rather fulfillment of his promise. The characters, 
plot, humor, and wit all combine artfully to show that 
beneath the surface veneer the world of high society is 
Farquhar’s Lockian world. 

This study shows (Chapter X) that although Farquhar 
tried to be an innovator, he was not a poet of nature or a 
sentimental comedy writer; he was an artist whose criti- 
cism and comedies illustrate three main principles: com- 
edy is meant to entertain; comedy is meant to instruct; 
and comedy must have form. 439 pages. $5.60. 

















TOWARDS A CONTEMPORARY APOLOGY 
FOR POETRY 


(L. C. Card No. Mic 58-789) 


Murray Krieger, Ph.D. 
The Ohio State University, 1952 


Countless numbers of endless dissertations could be 
written on modern literary criticism. A student of the 
field, in attempting such a study, must from the outset 
limit himself severely -- and perhaps arbitrarily -- if he 
hopes, within reasonable limits, to achieve an effective 
focus; to eschew an encyclopedic compilation of authors, 
titles, and summaries in favor of a systematic, if quite 
inexhaustive, essay. | 

Upon what basis may such limits be placed? If the 
student is concerned about that which is different about 
modern criticism, then the so-called “new criticism” 
presents itself as the obvious candidate for investigation. 
But those literary critics whom we usually include in that 
amorphous group would seem, upon close examination, to 
have little enough in common -- too little, perhaps, to 
justify our making a school of them. Although there have 
been numerous attempts to point out a common direction 
in their work, these either have failed to include some 
critics commonly associated with the group or have made 
the direction so broad that it is not very meaningful to the 
student of critical theory. If we say that they are charac- 
terized by an exclusive concern with the close reading of 
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literature as literature, we ignore a social-psychologist 
like Burke. If we call them all reactionaries and tradi- 
tionalists, besides still being troubled with Burke and 
others, we are establishing a differentia which is hardly 
relevant to the realm of literary criticism. 

All that these critics seem to have in common are cer- 
tain adventitious circumstances. There are certain per- 
sonal friendships and hence a certain cliquishness among 
them. They publish in the same literary quarterlies and 
take part in the same summer-school activities. They 
share some basic antagonisms: a scorn for the self- 
indulgence of critical impressionism and a disdain for the 
academicism of university English departments (even as 
they have begun to take their places within the latter). But 
none of these facts constitutes the basis for a common 
critical attitude which could define the group. 

Yet these critics are commonly referred to as if they 
constituted a single and defined entity. This is an espe- 
cially convenient device for those who want to issue a 
blanket condemnation of them. For example, in the attacks 
of Douglas Bush, R. S. Crane, Robert Gorham Davis, and 
Robert Hillyer, however widely these may vary in justness 
and in accuracy, there is no central attempt to differenti- 
ate among the many practitioners of the new criticism, or 
to provide a definition which would include all the critics 
who are in the barrage area. Of course, in all justice it 
must be admitted that the term “the new criticism,” under 
which such diverse critics have been brought together, 
often to be jointly whipped, was coined by a leading member 
of the group, John Crowe Ransom, in his book of that title. 
And although several of them, taking the cue, perhaps, 
from Allen Tate, have disclaimed the existence of the 
school, others have continued to press forward its contri- 
butions as an organized and collective accomplishment. 
But these defenders of the new criticism have no more 
succeeded in defining the term than have its attackers. 

Is there no such thing, then, as the new criticism? 
Very likely there are no aesthetically meaningful defining 
qualities which allow us both to call a man a “new critic” 
and to include all those who have gone by that name. Some 
“new critics,” it is shown in this study, view their move- 
ment as one born of a need, both theoretical and historical, 
and, consequently, as one with an aesthetic and social mis- 
sion to perform. In a scientific age which was damaging 
its culture by reducing the profoundest utterances of man’s 
spirit to technological disciplines, this criticism had to 
affirm the uniqueness and indispensability of art’s role in 
society. It had to refuse, for the sake of our complete 
humanity, to countenance any such materialistic reduc- 
tions. This perhaps unfortunate need to justify poetry in 
a way in which it had never to be justified before was a 
blessing in disguise for literary theory. The older pro- 
nouncements about literature, which allowed it to be didac- 
tic on the one hand and decorative on the other, would no 
longer do. For if we wanted truth, we now had methods to 
arrive at it which were far more rigorous than those of 
poetry; and if we wanted pleasure, we could hope to get 
it in ways far less burdened with invalid attempts to de- 
scribe our world. Thus, while refusing to subjugate liter- 
ature to science and philosophy by giving it the function of 
illuminating general truths, the new criticism had equally 
to eschew an “art for art’s sake” position which would 
trivialize literature. It had to assert at once the autonomy 
of art and its unique power to give meaning to our experi- 
ence, a power allowedonlyby its autonomy, This is ahighly 





significant assertion, contrary to the popular misconcep- 
tion which, insisting that an autonomous art can only be 
one practiced for its own sake, identifies the new criticism 
with the latter position. 

Much of the new criticism has done its work in terms 
of this program. But there have been defections in the 
ranks. Some nominal members of the group have never 
had these aims, and some of the most important and most 
representative members of the group have, often uncon- 
sciously, lost sight of them from time to time. The reason 
is not far to seek. No defined program has ever been for- 
mulated in theoretical terms by these critics. Indeed, not 
only are they lacking a foundation of aesthetic theory, but 
some of them even prefer to be so lacking in order (as 
they think) to preserve their literary sensitivity in an 
uninhibited state. The latter may argue that if they had 
stopped at the start to analyze their problems at the aes- 
thetic level, they could not have accomplished what they 
have. Be that as it may, the capacity of these critics to 
accommodate concepts springing from conflicting assump- 
tions has been, amazingly, unlimited. And this neglect of 
system has allowed many heterogeneous elements to claim 
the new criticism as their own without any possibility of 
dispute. 

The student, it would seem, has no choice but to accept 
the impossibility of generalizing about all the new critics. 
Again, if he is primarily interested in finding a common 
direction, he is forced to choose among them -- and to 
choose somewhat arbitrarily. But the choice is not dic- 
tated by mere whimsy; rather it is determined by a par- 
ticular interest, a principle of selection, which must come 
from outside the critics themselves. Now this investiga- 
tion is especially concerned with those of the new critics 
who were discussed above, those who are trying to answer 
the need, forced on them by historical pressures, to justify 
poetry by securing for it a unique function for which mod- 
ern scientism cannot find a surrogate. These critics, 
then, by theorizing in terms of the difference they see 
between the nature and function of poetry and the nature 
and function of science, are collectively engaged in formu- 
lating a new Apology for Poetry. But we have seen that 
the new critics, generally, suffer from a common theo- 
retical deficiency which vitiates their attempts at system- 
making. Thus, if a consistent and systematic apology is 
to be made, it must be made for these critics in terms of 
the requirements set for a theory of literature by the 
discipline of aesthetics. 

In this study, then, an interest in the work of those 
new critics who are concerned about this apology has 
joined with certain systematically controlled aesthetic 
concepts to issue in the theory of poetry which is here 
embedded. Thus the several purposes which govern this 
essay involve it in a three-way dialectic; and what may 
seem to be its unorthodox organization or its rambling 
movement is a necessary outgrowth of an attempt to juggle 
simultaneously these various considerations. For it is 
necessary, in terms of the purposes of the study, to exam- 
ine several theories -- each inadequate and most of them 
inconsistent -- in the light of each other, to view them in 
terms of the problems of aesthetics, and to use them, so 
viewed, in order to point to the theory here advanced; one 
which has been derived from comparing these theories and 
viewing them in terms of aesthetic requirements. By what 
method can these several tasks be served except by the 
dialectical -- with its returning of the argument upon itself, 
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with its voluntary retreats and half-hearted advances, with 
its eager acceptances here which turn to cautious rejec- 
tions there? 

This investigation, then, furnishes analyses of the posi- 
tions of a handful of critics who may be seen to contribute, 
consciously or otherwise, to the apology which our society 
demands that they make. But the other interests of this 
essay dictate that these critics must not be treated com- 
pletely, one at atime. First, they must be viewed in terms 
of each other. But in order for us to implement such com- 
parisons, the critics must be ranged about a common 
aesthetic problem. Now, if we want to talk about the func- 
tion of poetry -- and it is on the basis of its function that 
we must apologize for it -- we have to know first what 
kind of thing it is whose function we are trying to deter- 
mine. Thus we are led back to a consideration of what 
poetry, as aesthetic object, actually is. But in defining it, 
we must know what we mean by calling an object aesthetic; 
in this connection, then, we must say what it is we mean by 
an aesthetic experience. We may push back the chronology 
of the aesthetic process yet one further step by asking 
what kind of activity is required of the poet to produce the 
object as we wish to defire it. The treatment in this essay, 
then, falls into three major sections: the first concerns 
the psychology of poetic creativity; the second concerns 
the structure of the poem as aesthetic object, viewed in 
terms of a definition of the aesthetic experience; and the 
last concerns the unique function of poetry. The various 
critics -- or those aspects of their criticisms which are 
relevant to the problem under investigation -- enter the 
scene when the dialectic calls for them. It is hoped that 
so manipulated are their entrances and exits, as well as 
what we learn of them while they are on stage, that they 
may allow the essay -- as they in fact have allowed its 
author -- to arrive at its own utterances about each of the 
three problems which are treated. And since what is said 
about each of the problems prepares the way for what may 
be said about the next, the final act, to which the first two 
point and in which are set the conditions for the apology, 
is meant to be a fitting climax to the affair. If this third 
section is much shorter than the others, it is only because 
so much of the ground has been cleared by the time we 
arrive at it. 

There are, of course, many other methods of treating 
modern criticism, as there are many other interests in 
terms of which it may be viewed. To cite the method and 
interest least like those of this essay, Stanley Edgar 
Hyman, in The Armed Vision, treats various critics, one 
at a time, and tries to treat each of them exhaustively. 

His scientistic aim, precisely the opposite of the one here 
pursued, is to show that modern criticism should be “the 
organized use of non-literary techniques and bodies of 
knowledge [by which he primarily means science] to obtain 
insights into literature.” As we have seen, for its more 
difficult, and, it is hoped, its more humanistic objective, 
this study has had to forego this more obvious, catalogue- 
like approach. Thus, while the method of this essay may 
be less obvious and more dense, it was selected for use 

not out of a desire to camouflage any confusion. Rather 

it is hoped that this dialectical method is demanded by the 
complexity of the subject-matter and that it serves to 
clarify, without thinning, this subject-matter; in short, 

that it betrays a many-faceted grasp rather than a pointless 
muddlement. 285 pages. $3.70. 
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This dissertation presents the first edition of Ralph 
Knevett’s A Supplement of / the Faery Queene in / three 
Bookes. / Wherein are allegorically described / Affaires 
both military and./ ciuill of these times, which was “fin- 

















ished Anno Dmi 1635.” The text is based upon the unique 
holographic MS of the Supplement now in the University 
Library, Cambridge; the copious notes and glosses are 
intended to make clear Knevett’s “continued allegory” and 
to encourage and facilitate further study on a work that 
should find its place in the school of Spenser and the liter- 
ature of the English Renaissance after more than three 
hundred years of anonymity and obscurity. 

As a compendium of Renaissance subject matter, atti- 
tudes, conventions, and literary theory and practice, the 
Supplement, coming as it does in 1635, mid-way between 
The Faerie Queene and Paradise Lost, the Supplement 
makes clearer that underlying moral, cultural, and literary 
continuum which links such titans of the English Renais- 
sance as Spenser and Milton. It should confirm for the 
modern reader the tenacity of that tradition during the 
early seventeenth century, despite the efforts of Donne 
and other literary rebels of the period. 

Written entirely in Spenserian stanzas and patterned 
in detail upon Spenser’s unfinished masterpiece, the Sup- 
plement comprises three Books which purport to the 
“Seventh,” “Eighth,” and “Ninth” Books of The Faerie 
Queene. Book VII is the Legend of Albanio, or Prudence; 
Book VIII is the Legend of Callimachus, or Fortitude; and 
Book IX, the Legend of Belcoeur, or Liberalitye. Prince 
Arthur moves through all three books, Arthegall once 
again serves as the knight of Justice, and Braggadochio 
appears in disguise. Archimago and Duessa are imaged 
in Knevett’s Misanactus and Malfida. Giants, dwarfs, 
hermits, satyrs, shape-shifters, bowers, caves, and waste 
lands, as in The Faerie Queene, add to the atmosphere of 
romance. But it is the Supplement’s new array of knights, 
friend and foe, native and foreign, that command the read- 
er’s attention, for through them Knevett presents a rich 
and varied allegory which includes the major battles of 
the Thirty Years’ War from 1620 - 1632, the Netherlands 
sampaigns from the 1580’s to the 1630’s, the “fall” of 
Essex and Sir Francis Bacon. Albanio represents James 
I of England and Callimachus is no less illustrious a figure 
than King Gustavus Adolphus II of Sweden. Indeed, very 
few of the leading political and military figures -- conti- 
nental and English -- from 1580 through 1632 fail to appear 
in the Supplement. 
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If Knevett is no match for Spenser as a poet (for his 
lines are very regular and his language lacks the warmth 
and color of his master’s), what he does accomplish never- 
theless deserves more than just the merit of sustained 
effort. His story telling is fertile, at times his phrasing 
is happy, and his work will always have significance for 
the literary historian and the student of Spenser and the 
English Renaissance. 

[In 1935 Professor C. Bowie Millican established 
beyond all reasonable scholarly doubt that the author of 
A Supplement of the Faery Queene was Ralph Knevett, an 
ever aspiring and thrice-published, if unsung author of 
Norfolk. His discovery, reported in The Times Literary 
Supplement in October 1935, is fully documented in his 
article, “Ralph Knevett, Author of the ‘Supplement’ to 
Spenser’s Faerie Queene,’ ” in The Review of English 
Studies, Vol. XIV. No. 53 January, 1938; and the detailed 
account of his literary “sleuthing” -- for it was nothing 
less than that -- makes up in itself a most interesting and 
instructive adventure in research scholarship. It appears 
that Knevett, a staunch royalist who had dedicated the 
Supplement to Charles I of England, was most eager that 
the work remain anonymous -- at least during the troubled 
1640’s and the period of the Commonwealth. In his eager- 
ness he carefully cancelled out every line that might prove 
to be a clue to his identity and may even have removed 
some pages from the final manuscript he had prepared. 
His efforts were so successful that his authorship re- 
mained undiscovered for three hundred years. | 

1270 pages. $16.00. Mic 58-4997 
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The purpose of the dissertation is to explicate certain 
aspects of Emerson’s thought by comparing him with three 
writers commonly called Christian existentialists. The 
three are Séren Kierkegaard, Nicolas Berdyaev, and 
Gabriel Marcel. In this dissertation, the words “existen- 
tialism” and “existentialist” refer, when used, to these 
three writers only and not to other existentialist writers 
such as Sartre and Heidegger. 

It may seem strange that Emerson should be compared 
with men whose work he never knew and who, in turn, show 
no evidence of having been influenced by him. But aside 
from the facts that ideas in themselves need have no chro- 
nology and that existentialism, theistic or atheistic, is 
coming to be the most dynamic force in modern thought, 
the comparison is justified by the fact that Emerson’s 
thought contains unmistakably existential elements. Nor 
do these elements lie on the periphery of his work; they 
are part of the very core. It is with these rather startling 
likenesses that the dissertation deals, with a view to put- 
ting Emerson in a somewhat different light from that in 
which he is usually seen, namely, as a rather hazy philo- 
sophical idealist who dealt solely in abstractions. Partic- 
ularly arethe existentialists invaluable inthat, while Emer- 
son was never careful tojustify himself, the existentialists 
are extremely meticulous about answering objections. All 
in all, it would seem that they offer the best means of 
explicating and evaluating Emerson in modern terms. 


build systems. 





The first existential element in Emerson’s thought is 
his consistent anti-intellectualism. He never gave it a 
well-defined intellectual formulation; Reason and Under- 
standing were thc only terms he used to express his sus- 
picion of pure intellectualizing, but he seems to have 
shared with the existentialists the belief that logic is 
largely out of its element when it invades the sphere of 
values. On the other hand, the existentialists, Kierkegaard 
and Marcel particularly, have given the whole matter a de- 
tailed articulation which may serve as a kind of ground- 
work for Emerson’s thought. It should be added that all 
these writers are intellectuals in the finest sense of the 
word. Their suspicion of intellectualizing is really a 
positive rather than a negative thing, an affirmation of the 
whole personality, the living man, of whom intellect is 
only a subordinate part. 

A second element is the existential motivation which 
seems to underlie Emerson’s thought. He too was trying 
to speak to what might be called a spiritual yearning. He 
knew what the existential Angst was, and gave it very 
concrete expression without ever bothering to isolate and 
name it. He was not, like the German idealists, trying to 
He was trying to give people some insight 
into the very practical problem of how they should live. 

Like the existentialists, Emerson emphasizes the pri- 
macy of the will, though he is far from being a pure volun- 
tarist. He stresses the idea that insight springs from 
living truly, much more than he does the obvious fact that 
action must be guided by insight. He too suggests a kind 
of absolute ethical choice which must be faithfully main- 
tained, and which renders particular codes of ethics un- 
necessary. He was preaching an ethic of “fidelity” long 
before Marcel used the term. This decisive fidelity to the 
higher self usually comes under attack by the proponents 
of what Berdyaev calls “legalistic morality.” It has been 
so with “Self-Reliance,” which can be considered an at- 
tempt to express the same decisiveness and fidelity which 
the existentialists stress. 

The creative life of the existentialists is especially 
interesting when applied to Emerson. He too was trying 
to convey a sense of the creative life, though, like a true 
artist, he did not harp on the word. In particular, crea- 
tivity seems to lie at the basis of three hotly criticized 
elements in Emerson: his optimism, his attitude toward 
evil, his doctrine of compensation. He was trying to con- 
vey the existential position that truth must be lived, not 
merely thought. Man must be a creator rather than the 
pensioner of existence; indeed, “Things are in the saddle 
and ride mankind” is an existentialism in miniature. 

On the question of communion, Emerson stresses the 
same sense of brotherhood which the existentialists de- 
clare is being attenuated by the spread of technique-ridden 
thinking and the collectivization of society. For him also, 
the sense of brotherhood is inseparable from the sense of 
sonship, that is, the awareness of (not merely the idea of) 
a common Father who is God. Pantheism seemed to him 
kindlier to real communion because it emphasized the 
divine in both persons. Emerson’s individualism perhaps 
reduces the intensity of his sense of brotherhood, but his 
position is essentially the existentialist position. 

On specific Christian dogmas Emerson breaks sharply 
with the Christian existentialists. He was a Greek rather 
than a Christian. He largely rejects the sense of sin, of 
absolute separation from God; his God is immanent, and 
for him the Fall of Man was a thing best forgotten. He 
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steadfastly denies the proposition of evil as pure malevo- 
lence. Such concepts he regarded as Manichaeism. With 
uncompromising rationalism, he refuses what Kierkegaard 
calls the Absolute Paradox, the entry of God into the world 
as Jesus Christ, the Redeemer. He does not value the 
unique human personality as do the existentialists; he was 
apparently willing to let it be swallowed up in the imper- 
sonal. This seeming callousness is, however, tempered 
by his refusal to admit that any souls are lost; Christian 
dogma, on the other hand, is predicated on the possibility 
of losing one’s soul, so that it too has its callousness. On 
these issues Emerson is the most consistent of thinkers. 

The chief existential element in Emerson, however, is 
his individualism, which has been so often attacked, and 
which the existentialists go so far toward justifying. The 
latter have reaffirmed the basic individualism of the 
religious life, the true Christian, in Kierkegaard’s words, 
being he who dares to be truly himself in the sight of God. 
Truth, say the existentialists, is inwardness; it is a quality 
of the individual’s personality and actions, not an attribute 
of propositions. It is dynamic, not static. The inward 
appropriation of truth throws the individual back on his 
solitary resources. It is not enough for him to have an 
intellectually objective truth; he must relate himself truly 
to it. Thus we find Kierkegaard saying that how one be- 





lieves is essentially more important than what one believes. 


The sincerity, the passion, the inwardness of the faith are 
what count. Clearly this position is a powerful affirmation 
of individualism. 

If, as seems likely to me, it was this dynamic, almost 


incommunicable faith which Emerson was trying to express, 


then we must revise our estimate of him as being a com- 
bination of disgruntled Unitarian and watered-down German 
idealist. For, both of these strains unquestionably lacked 
that vital how. Emerson’s criticism of Unitarianism was 
very simple: it had no faith; it contented itself with pale 
negations and pallid intellectualism. Similarly, his refer- 
ences to German idealism are sometimes indifferent or 


contemptuous in nature. German idealism had metaphysics, 


but not the passion, the earnestness, the inwardness which 
breathes life into propositions. On this matter Emerson 
was an existentialist, with largely the same objections to 
abstract idealism that the existentialists have made. 

To express this dynamic faith--which, Kierkegaard 
declares, can never be conveyed directly, least of all by 
abstract philosophy--Emerson tended to dispense with all 
terminology, with a few minor exceptions. His writings 
were a kind of testimony in which the word was as close 
to the thing as he could find. Spontaneity in expression 
was simple a revivifying truthfulness, which could touch 
men’s hearts when the worn-out Christian terms could not. 
Emerson tried to say the thing as he saw it at first hand. 

A second result of Emerson’s attempt to convey faith 
was a certain scarcity of intellectual results. There is 
little in his writings which can be analyzed, codified, and 
fitted into a neat scheme--much to the irritation of schol- 
ars. It is therefore significant to find Kierkegaard saying 
that precisely this absence of intellectual results will 
characterize the writer who is trying to convey inwardness. 
Intellectual results are rubbish, says Kierkegaard; what 
matters is so to communicate that the whole personality 
is roused and stirred into action. This decrying of results 
fits Emerson’s case perfectly, for the latter had no inten- 
tion of trying to free men’s spirits by burdening them 
down with ideas, 





Similarly, Emerson had no intention of being a purveyor 
of barren abstractions, and he regarded system makers 
with a rather amused tolerance. There can be little doubt 
on this vital point that the influence of German idealism 
has been overrated. Like Gabriel Marcel, Emerson was 
trying, successfully or not, to be a philosopher of the 
concrete. A system existed--for God, but mere man could 
not comprehend it; indeed, he was not expected to compre- 
hend it; he was expected to participate in it and to conduct 
his investigations within reality, as Marcel puts it. 

Finally, a communication of this kind had to respect 
the fact that the God-man relationship is a solitary one, 
and that, as Kierkegaard says, there can be no intermed- 
dling of third parties. First things come first, and each 
person has a certain integrity which must not be violated. 
This integrity is, indeed, precisely the thing which it is a 
question of bringing into being. On this fundamental point, 
Kierkegaard hits the very keynote of “Self-Reliance,” and 
of the rest of Emerson’s work <* well. No one can appro- 
priate someone else’s integrity. He may have only his 
own. From this point of view, “Self-Reliance” becomes, 
not an invitation to anarchy, but an invitation for the deep- 
est human nature to realize itself, with the integrity and 
the intelligence of the other person safeguarded from all 
violation. It is an expression of the deepest respect for 
human dignity without a mouthing of terms. From this 
point of view, too, it seems unlikely that there can be any 
such thing as an “Emersonian,” 

In conclusion, it would seem that Emerson was pri- 
marily a man of faith who was trying to revitalize the 
moribund religious forms of his day. He was trying to 
open up what Henri Bergson calls the closed society, to 
introduce dynamic religion in place of the static. His 
problem was to convey faith without bigotry and to speak 
of the spirit in a spiritual way. He, like the existentialists, 
held that truth is inwardness, and that the integrity of the 
individual is the first fact in any religion worth the name. 
He observed that integrity to a degree which few writers 
on kindred subjects have equaled. 320 pages. $4.10. 
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Although there have been many scholarly studies of a 
general scope dealing with the multiple aspects of Vol- 
taire’s genius and thought, and excellent critical editions 
of Micromégas, Zadig, Candide, and L’Ingenu, there are, 
at present, few extensive studies of any of his late works. 
Stories such as Le Taureau blanc (1774), Les Oreilles du 
comte de Chesterfield (1775), and L’Histoire de Jenni 
(1775) represent the culmination of Voltaire’s philosoph- 
ical development and for this very reason deserve atten- 
tion. Professor René Pomeau has prepared a critical 
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edition of Le Taureau blanc; this critical edition of L’His- 
toire de Jenni has been completed in an attempt to fill 
another scholarly gap. 

In addition to being a synthesis of Voltairian thought, 
Jenni is treated as a most important document in his anti- 
atheistic crusade; it is his most vigorous reply to the 
atheism so boldly advanced by D’Holbach in Le Systeme de 
la nature (1770). Voltaire consistently opposed atheism 
- throughout his life for philosophical and practical reasons. 
Jenni is the plea of the last great deistic thinker that the 
Western World retain its humanistic values, based on the 
belief in God. Until the appearance of this story, Vol- 
taire’s growing fear of this philosophy is reflected in 
numerous pamphlets, in scattered articles in the Diction- 
naire philosophique, and in short refutations of varied tone 
and intensity. During the last years of his life, Voltaire 
stabbed at his opponents in this battle of ideas with greater 
intensity. An attempt has been made to show how Jenni 
crowns the efforts of these years and how Voltaire fused 
his intellectual preoccupations of these years into this one 
story. 

One could say that the Histoire de Jenni is Voltaire’s 
final profession de foi, but it contrasts decidedly in tone 
if not in content with much of what Voltaire had previously 
written. Gone are the easy optimism of Le Mondain, the 
defiant mais of Zadig, the bitterness of Candide. In their 
place we find an element of resignation on the part of an 
old man, rarely found outside his correspondence. In 1775, 
Voltaire was caught between two irreconcilable forces. 
Angered by the militant atheism of the Systeme de la 
nature, the Church and civil authorities began to take de- 
cisive measures to halt all activities of the philosophical 
movement. On the other hand, the atheists began to dis- 
miss Voltaire publicly and privately as a doddering old 
man who had outlived his usefulness. Spokesmen for both 
sides pointed out to Voltaire the weaknesses of his deistic 
philosophy. Unable to accept either Christianity or athe- 
ism wholeheartedly, Voltaire tried to placate both sides 
while urging between these two extremes his old deistic 
principles. This dual attack caused Voltaire to become 
somewhat conciliatory; rarely had he approached Chris- 
tianity so gently and rarely had he accepted the atheists 
so tolerantly. Voltaire, who long preached tolerance, 
finally became tolerant in Jenni. 

Although the Histoire de Jenni falls far short of the 
artistic perfection of Candide and Micromeégas, its literary 
form.remains interesting if studied as Voltaire’s last use 
of the philosophic voyage form. To the basic structural 
device of the philosophic voyage, he added the dialogue, a 
technique he had used extensively to array two opposing 
points of view and demolish one of them. Tieing together 
the two dialogues of Jenni and providing the plot with an 
element of suspense and humor is the love intrigue center- 
ing around the melancholic Jenni. This blend of the phil- 
osophic tale and the dialogue form, plus new elements of 
sentimentality woven in with the usual Voltairian ironic 
twist, represents a new form not yet sufficiently defined. 

395 pages. $5.05. 
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The changes in traditional American patterns of thought 
that are evident during the twentieth century had their be- 
ginnings in the 1890’s. In the field of fiction, the battle 
between the romantics and the realists like Howells, Gar- 
land, Crane, and Norris is readily accepted as preparing 
for tremendous achievements of twentieth century novel- 
ists. In poetry, too, the authority of the romantic genteel 
tradition was being challenged, although, to be sure, the 
lines of battle were less. clearly drawn and the results 
were less positive. 

The genteel aesthetics of poetry, as formulated by 
Edmund Clarence Stedman, gentility’s accepted spokesman, 
traced its roots to the Plato-Coleridge- Emerson tradition 
of idealism, which believed in the world of spirit or thought 
as ultimately more “real” or “true” than the physical or 
objective world of reality; yet it also owed to Poe a belief 
in the supremacy of Beauty in poetry, as in all the arts. 
Although theoretically, then, genteel aesthetics disapproved 
of didacticism, in practice it equated Beauty with Truth or 
the “higher didacticism,” and criticism became a judgment 
of the morality of the artist’s life and the ideas expressed 
in his work, rather than a study of the poem’s form and 
the organic unity of form and content. This moral bias, 
as well as the resultant emphasis on nineteenth century 
British and American literature, can be seen not only in 
Stedman’s work but in the poetry criticism in major con- 
servative magazines like the Atlantic Monthly, Harper’s 
Monthly Magazine, the Century Magazine, and Scribner’s 
Magazine. 

The most outspoken challenge to the genteel tradition 
was offered by the bohemians whose work appeared prima- 
rily in the little magazines like the Chap-Book, the Lark, 
and M’lle New York. Writers like James Gibbons Huneker 
turned to the decadents in England and the symbolists in 
France in their campaign for greater freedom in form and 
subject matter. However, the bohemians were a minor 
force in criticism; although it is true that twentieth cen- 
tury American literature markedly shows its influence, at 
no time during the nineties did Americans as a whole take 
European literature seriously. A more important chal- 
lenge to the tradition can be seen rather in the growing 
dissatisfaction of the genteel writers themselves with a 
static idealism. Changing attitudes toward poetry and 
poetic figures are evidenced in the criticism in literary 
journals like the Bookman and the Dial, and in the basically 
sympathetic reception accorded Emily Dickinson and Edwin 
Arlington Robinson, both first published during the nineties. 
However, the genteel writers’ attempts to compromise with 
the realistic tendencies of the age are most apparent in 
their faith in dramatic poetry and/or poetic drama. Rich- 
ard Hovey, Charles Leonard Moore, and Stedman himself 
saw in the poetic drama a medium which could combine 
the traditional values of poetry with the more realistic 
themes and the immediate language of the new prose liter- 
ature. In its fight for a dramatic poetry, criticism during 
the nineties achieved its greatest success. 

324 pages. $4.15. 
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THE SPIRITUAL HUMANISM OF 
ANTOINE DE SAINT-EXUPERY 


(L. C. Card No. Mic 58-1664) 


-Robert Harold Price Ph.D. 
The University of Texas, 1958 


Supervisor: Professor Carl A. Swanson 


From Courrier Sud to Citadelle, Saint- Exupery develops 
a philosophy of human values and ideals, which, although 
composed of a multitude of seemingly disparate and con- 
tradictory elements, is, in reality, unified in a synthesis. 
This synthesis is most completely elaborated in Citadelle. 
Citadelle, however, is unfinished in form; the synthesis 
which it effects is implicit and must be inferred by the 
reader. This dissertation endeavors to delineate the main 
humanistic themes of Citadelle and to present them in an 
orderly, complementary sequence so that the synthesis 
may be rendered explicit. In addition to the purely human- 
istic themes (the nature of man, his relationships to his 
work, fellowman, country, and God) which constitute Saint- 
Exupery’s value theory, many concepts outside the realm 
of values are examined. The value theory cannot be studied 
and understood as an isolated entity. Much experiential 
data within the realms of epistemology, ontology, and meta- 
physics are considered and integraied, for they underlie 
the value theory. It is demonstrated in this dissertation 
that the meanings Saint-Exupéry assigns to value concepts 
such as happiness, beauty, liberty, equality, fraternity, 
order, and justice are dependent upon the contexts in which 
they are employed. Further, the contexts are explained 
and are shown to be integral parts of a vast framework of 
reference which permits the construction of a synthesis 
capable of reconciling all diverse experiences in life. 

Saint-Exupery, convinced by the results of a long epis- 
temological quest that life is unified and that there are no 
inherently irreconcilable contradictions in human experi- 
ence, envisages limitless possibilities for the growth of 
human dignity. Through the process of exchange of self 
for something greater than self, man is able to transcend 
his mortal existence and identify himself with human and 
physical entities which are permanent and which have been 
the recipients of his devoted time and energy. It is Saint- 
Exupery’s contention that nothing in the external world can 
have any value or motivation for man unless man emotively 
interprets it. The interpretive faculty, however, finds 
greater value in things in which the person actively engages 
himself. The interpretation or outlook born of an exchange 
is termed a “sens des choses.” As exchange increases in 
scope, the resultant “sens des choses” broadens, and it be- 
comes possible for man to identify himself with, valuate, 
and draw self-definition from theretofore disparate and con- 
tradictory entities. The effacement of questions and con- 
flicts marks man’s ascension to levels at which reconcilia- 
tions are possible, for man’s successively broader and 
more unifying outlooks are the result of his integration, 
through exchange, of all data presented by external reality. 
Values, which are man’s emotive interpretations of ex- 
ternal reality, are,consequently, held with deeper conviction 
when his outlook has been conditioned by an exchange. 

The highest synthesis of experiences is to be found in 
God: the ultimate “sens des choses.” God may be appre- 
hended on various levels of experience. Thus, a “sens des 
choses” on any subsidiary level is a “dieu” differing from 




















“Dieu” solely in degree. The complete apprehension of 
God, however, can occur only upon death in an “ échange en 
Dieu” after which further exchange is impossible. But this 
ultimate exchange is possible only if the individual has beet 
productive throughout his life. Upon death, the essential in 
life is apprehended inasmuch as a complete divorce takes 
place between the body and that for which it has exchanged 
itself and which will be perpetuated after death. Thus, man 
must continuously ascent in order to achieve the permanence 
for which he yearns and which is found only in death. 

201 pages. $2.65. 


MODERNISTIC TRENDS IN UKRAINIAN 
LITERATURE: 1900-1923 


(L. C. Card No. Mic 58-1868) 


Bohdan Romanenchuk, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, Vladimir Sajkovic 


The purpose of this study is two-fold: first to deter- 
mine the time of the beginning of Ukrainian modernism, 
to trace its development in and through the pre- and the 
post-revolutionary periods; and second to disprove the 
general opinion prevailing among the Ukrainian men of 
letters even at the present time that the modernistic poe- 
try has its real origin in the post-revolutionary period, 
inaugurated by the National Revolution of 1917. 

Essential to the method of proceeding was the estab- 
lishment of a criterion for the identification of the main 
elements of modernism, which would serve to distinguish 
the Ukrainian modernists from the preceeding generations 
of Ukrainian writers as well as from other contemporary 
literary trends. 

The main distinguishing elements of modernism are 
summed up as: 1) acceptance and promulgation of the 
idea of “Art for art’s sake.” 2) the demand of freedom 
from any motivations and obligations exterior to poetic 
creativity itself; 3) stress on new means of versification 
and creation of new ways of poetic expression. 

«In this study these basic elements of modernism are 
applied as criteria in determining the beginning and the 
course of development of Ukrainian modernism. 

The first chapter serves as an introduction examing 
the conditions under which Ukrainian literature had devel- 
oped during the latter half of the 19th century as well as 
the reasons why Ukrainian modernism at the beginning of 
the 20th century did not receive up to present time its due 
recognition. 

Chapter I is devoted to the examination and analysis of 
the Ukrainian writers of the beginning of the 20th century, 
centering around the Eastern-Kievan and the Western- 
Lvovian groups. 

Chapter III traces the background of the literary dis- 
cussions issuing through the literary groups and associa- 
tions which appeared and disappeared after the revolution. 

Chapter IV deals with the representatives of three/ 
distinctive literary trends of the post revolutionary period; 
the symbolists, the futurists and the neoclassicists. 
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The analysis of the material presented in the four chap- 
ters shows that under the contemporary foreign influences 
at the beginning of the 20th century Ukrainian modernism 
came into being as a reaction to the dominant populist- 
utilitarian, “ethnographic” literature. 

The first representatives of the new modern trend 
proclaimed their adherence to all the basic elements of 
modernism although in some of their work they were un- 
able to free themselves entirely from the earlier tradition. 
These writers and their immediate followers continued the 
development of modernism which proceeded to evolve in 
more definite lines, and they carried it through the first 
World War and even into the post-revolutionary period. 

The aftermath of the revolution and the independence 
movement brought about a great upsurge in the develop- 
ment of Ukrainian poetry in general with many new voices 
and new talents entering upon the stage with “revolution- 
ary” fevor, regarding themselves as the only true expound- 
ers of Ukrainian modernism. However, under the new 
political circumstances and the onmarch of the Communist 
proletarian ideology which soon set in, the poets at this _ 
period began to vacillate between the national independence 
idea combined with the modernistic approach and the de- 
mands of the creation of a new “proletarian” literature. 

The post-revolutionary poets who have more distinctive 
modernistic characteristics show a marked influence of 
their predecessors and thus actually continue the pre- 
revolutionary modernism, however bringing its develop- 
ment in their poetic achievements on a par with the achieve- 
ments of European modernism. Nevertheless Ukrainian 
modernism had its own specific growth and retains peculiar 
traits of its own. : 

The study as a whole proves that the birth of Ukrainian 
modernism has to be set in the period at the beginning of 
the 20th century, carrying its development into the revolu- 
tionary period, and finally culminating in the period after 
1917. 

The prevailing opinion among the Ukrainian men of © 
letters which places the origin of Ukrainian “true” mod- 
ernism in the post-revolutionary period lacks real founda- 
tion and has been formed under the impact of the revolu- 
tionary fervor and the pathos of the short-lived independ- 
ence, leading to the denial of the real significance of the 
pre-revolutionary writers as true modernists and the real 
originators of Ukrainian modernism. 178 pages. $2.35. 


THOMAS WATSON’S ABSALOM, AN EDITION, 
TRANSLATION, AND CRITICAL STUDY 


(L. C. Card No. Mic 58-1740) 


John Hazel Smith, Ph.D 
University of Tlinois, 1958 


My primary purpose in this dissertation has been to 
provide a text and translation of the play found in a unique 
British Museum manuscript, Stowe MS. 957. This manu- 
script has never been printed, and the only knowledge 
which the world has of it is from some rather lengthy ex- 
cerpts given by F. S. Boas (in University Drama in the 
Tudor Age, 1914) and from summaries by Boas and by 
Churchill and Keller (Shakespeare Jahbruch, XXXIV, 

230 ff.). Only Boas did any sort of work aimed at 














determining the authorship and analyzing the literary 
merits of the play, and his conclusions were sometimes 
wrong. Hence, my second main purpose in this edition 
has been to treat problems of authorship, date, and liter- 
ary method. 

The manuscript is attributed, by a modern note on its 
front and by its nineteenth-century cataloguers, to John 
Bale; but I have shown that Bale could not have written it, 
for it is a holograph, as shown by its hundreds of literary 
and metrical revisions, and the handwriting is nothing 
Similar to Bale’s. Boas and others wondered whether this 
manuscript contains the Absalon which Ascham mentioned 
(in the Scholemaster) as having been written “in our dayes” 
at Cambridge by his colleague Thomas Watson, who later 
became Bishop of Lincoln under Mary. Boas, arguing from 
the play’s violation of the minor unities and what he termed 
its “diffuse verbiage” and “monotonous versification, ” 
held it unlikely to be identical with Watson’s play (though 
he had in an earlier work argued the other side). I have 
proved that Boas was wrong and that this is in fact the 
play which Ascham referred to, for I have discovered two 
other samples of Thomas Watson’s handwriting, and they 
match perfectly the hand which wrote Stowe MS. 957; and 
I have by a careful analysis defended the author against 
Boas’ strictures on the ground that he was doing what his 
age demanded of him. 

Having proved the authorship of the play, I have at- 
tempted to fix a date for it. It has always been held that 
the date of Watson’s play (whether this be it or not) is 
limited to the time of his fellowship at St. John’s College, 
Cambridge; thus limits from around 1534 through 1544 
have been set. I have been able to narrow these limits a 
little by an analysis of the university careers of Thomas 
Watson, John Cheke, and Roger Ascham, who were (Ascham 
tells us) all present at Cambridge while the play was being 
written; we can eliminate the period after July 10, 1544 
(when Cheke left Cambridge to accept a position at court); 








- [have also eliminated the 1541-42 academic year, for that 


year Ascham spent at his parents’ home in Yorkshire. I 
have presented some evidence that Watson was away from 
Cambridge during a fairly lengthy portion of the 1538-39 
academic year, which might also be eliminated from con- 
sideration. And I have conjectured that Ascham’s calling 
Watson “M. Watson” might, if we can take it literally, 
eliminate the period before 1535-36, when Watson received 
his M. A.; ‘otherwise, we would also have to include the 
1934-35 academic year. Other studies which I have made-- 
an analysis of the structure of the play and of its apparent 
place in the development of tragedy; a study of the water- 
mark in the manuscript; etc.--have served a broadly cor- 
roborative purpose, though they have not-made the date 
more precise. 

Because Ascham praised Absalom (and Buchanan’s 


Jephthes) as alone able to stand the “trew touch of Aris- 


totles preceptes and Euripides examples,” it assumes 
great historical significance as revealing the critical 
tastes of this Cambridge circle of learned men (and of its 
author, the only humanist who has left us a drama). Thus, 
I have shown how Watson put his play together: taking a 
Biblical source (the account of Absalom’s insurrection 
against David), he wove together Biblical and Senecan (and 
some other classical) phraseology, making changes in 
character and plot according to Aristotelian and Horatian 
principles, and in general striving to make a moral work 
which would accord with classical principle and example 
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(the example of Seneca). I have noted his method in very 
great detail, especially as to phraseology and character. 
[ have also studied the Latin metrics (of the play and of the 
period) and the Latin style of this very learned author. 
The result has been, I think, an enlightenment about this 
early period of English tragedy, for, as T. W. Baldwin 
pointed out, Absalom is “really the only possible surviving 
regular tragedy in England before Gorboduc.” 

542 pages. $6.90. 





WHAT DOOR 
(L. C. Card No. Mic 58-1625) 


Norman Springer, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Rhodes Dunlap 


The purpose of What Door is to give the essence of a 
time (a week and half) in the life of a boy about twelve 
years old. -A time complicated by the boy’s discovery, 
long sensed, that his father and older brother are engaged 
in a business (“ambulance chasing”) which is just below 
the line of the law. 

The major portion of the story moves and is seen 
through the boy’s sensibility, though in order to widen the 
area involved, the novel’s first chapter observes the fam- 
ily from their several points of view, and three later chap- 
ters are written from the points of view respectively of 
the brother, the mother and the father. 

It is the first chapter which sets the tone and action of 
the book. Here the basic conflict, between the horror of 
invasion by the law and the boy’s ambivalent feeling for 
his family and especially for his father, is forced into 
clarity by shock. - Very early one morning the police 
invade the family apartment through the front windows, 
looking for Carl’s elder brother who, having been fore- 
warned, is not there. From this point the novel studies 
the boy’s reactions in the days that follow. The father who, 
though thoroughly involved in the “racket,” is not yet di- 
rectly under attack from the law, undergoes a physical 
attack from his so-called colleagues in the business -- 
their method of ensuring his silence. For financial reasons 
resulting from the interruption of the business the family 
is forced at the end to move to the father’s flimsy summer 
beach cottage. The framework of action of the novel, then, 
is built first by the arrival of the police, then through the 
development of the family complications caused by this 
arrival and finally by the forced move to the beach just 
before winter arrives. 

We watch the physical break-up of the boy’s world as 
well as the further atomization of his emotional world. 
Through him, and the incidents through which he moves, 
the novel tries to recreate the devastating and contrary 
elements that impinge on this child’s consciousness, by 
suggestion placing him on the threshold of new complica- 
tions and almost certain profound confusion. Through the 
boy essentially, and then in a less thorough way through 
the rest of the family, the novel tries to suggest a larger 
world and its almost always impossible demands. 

409 pages. $5.25. 








THE LITERARY EXPRESSION OF EDUCATIONAL 
ATTITUDES AND IDEAS IN THE NOVELS 
OF PEREZ GALDOS 


(L. C. Card No. Mic 58-2110) 


Charles William Steele, Ph.D. 
The Ohio State University, 1957 


Galdos was especially sensitive to problems of educa- 
tion and reform because of political conditions peculiar to 
Spain. As a result, his novels manifest a distinct educa- 
tional orientation--in one form or another--from beginning 
to end. Probably no other nineteenth-century novelist, 
Spanish or foreign, so extensively included the educational 
theme in his novels. 

The material of this study is presented both topically 
and on generally chronological lines. At the same time 
that the theme persists throughout the Galdosian novel, 
there are successive periods of changing emphases with 
some modification of view. Three essential aspects of 
Galdos’ literary treatment of the educational theme are 
considered: (1) its evolution, (2) its relation to plot and 
characterization, and (3) its effect on language. 

Galdos’ changing treatment of education tends to follow 
the evolving pattern of his total novelistic technique. The 
educational theme, however, is more than an incidental 
aspect of changing style. It forms an intimate part of the 
author’s viewpoint, and to a noticeable extent determines 
his new directions. There is an especially conspicuous 
connection between his ideas on education and his turn 
toward a more objective presentation of social manners 
in his novels. We find, for example, in El doctor Centeno, 
a character who, as he quotes the Englishman Herbert 
Spencer, announces an essential Galdosian concept (related 
to education) of artificial society. 

Five definable phases in the evolution of the educational 
theme in the novels of Galdos afford the same number of 
variations in the degree of intergration of the educational 
theme into the total plan of the novels. The treatment 
varies from the inclusion of educational episodes whose 
only relationship to the content of the novel is one of har- 
monious tone, to cases where the educational purpose is 
so completely dominant as to be the very reason for plot 
and characterization. : 

The penetration of the educational theme into Galdos’ 
language, insofar as it is all or partly an unconscious 
process, reveals most clearly the nature and extent of his 
educational attitudes. Various recurrent phrases reveal 
his constant awareness of the educative implications of 
life and society. The frequent use of images from the 
world of plants and animals in educational contexts reveals 
his concept of the individual as a natural being. His per- 
spective is that of the eighteenth- and nineteenth-century 
educational theorist, and it shows some striking points of 
contact with the novelist he most admired, namely, Dickens. 

The various ways in which Galdos’ attitudes affect, or 
are assimilated into, his novelistic creativity lead to a 
further understanding of a basic attitude of his which can 
be summed up as the belief in the precedence of human 
nature over formalism--that within the limits of social 
welfare, man should be free to develop according to his 
nature and should not be restrained by artificial conven- 
tion and narrow tradition. This fundamental aspect of his 
outlook on life characterizes his treatment of all situation: 
but has its roots in educational doctrine. 257 pages. $3.35. 
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THE NINETEENTH CENTURY REPUTATION 
OF SIR THOMAS BROWNE 


(L. C. Card No. Mic 58-1477) 


Ruth Marguerite Vande Kieft, Ph.D. 
University of Michigan, 1957 


The aim of this dissertation is to trace the pattern or 
development of the nineteenth century reputation of Sir 
Thomas Browne in England and America. This period 
was selected as most interesting to literary students, since 
only in that century was Browne acknowledged as a great 
writer of English prose. | 

Three component purposes are involved in the general 
aim: (1) To discover what Browne’s nineteenth century 
critics said about him, to evaluate their criticism and in 
part to account for their particular kinds of interest or 
emphases; (2) to study parallels in thought and style, 
where they exist, between Browne and those major nine- 
teenth century writers who read and were influenced by 
him, whether or not they wrote about him as critics; (3) to 
compare and contrast these varying critical stances, and 
exhibit how each critic or group of critics has contributed 
to our total understanding of Browne. 

Chapter One deals with Browne’s seventeenth and eight- 
eenth century reputation: his popularity among his con- 
temporaries, the waning interest of eighteenth century 
readers, and the hiatus between the religious and “scien- 
tific” interests of earlier critics and the literary interest 
of the nineteenth century. Chapter Two is concerned with 
Browne’s revival by the English Romantics, chiefly Lamb 
and Coleridge, and to a lesser extent, Southey, Hazlitt, and 
De Quincey. These critics each found in Browne qualities 
in their own minds and temperaments: Lamb, for example, 
his introspection; Coleridge, his own “strong feeling and 
active intellect conjoined.” If they overemphasized such 
relevant qualities as Browne’s exoticism, antiquarianism, 
introspection, and scepticism, their criticism is yet valu- 
able for its immediacy and its disclosure of the “concur- 
rence of imagination” between Browne and the Romantics. 

Chapter Three is concerned with Browne criticism 
published in early nineteenth century periodicals: the 
“appreciations” of James Crossley, a treatment of Browne 
as “humourist” by an Athenaeum writer, and Edward Bul- 
wer-Lytton’s historical criticism of Browne; the work of 
Simon Wilkin, Browne’s most important nineteenth century 
editor, is also analyzed here. Browne’s reputation in 
America is studied in Chapter Four. Such eminent Tran- 
scendentalists as Emerson, Thoreau, and Alcott were 
attracted to Browne’s Platonism. Melville read Browne | 
closely, as is indicated by the number of Brunonian echoes 
in his works, particularly in Mardi. Irving, Longfellow, 
and Lowell were apparently superficial readers of Browne, 
while Emily Dickinson reveals a significant thematic and 
stylistic kinship with Browne in her poetry. 

The mid-century critics discussed in Chapter Five 
were historians and moralists who, with one exception, 
largely failed in their criticism of Browne because of bias 
or literary insensitivity. However, in three agnostics, Sir 
Leslie Stephen, Walter Pater, and John Addington Symonds, 
Browne found his most perceptive late century critics; the 
complex sources of their attraction to Browne are analyzed 
in Chapter Six. A concluding chapter presents the conclu- 
sions which can be drawn from the study. (1) From the 
obscure position of outdated religious and “scientific” 











writer at the opening of the nineteenth century, Browne 
emerged to attain his uncontested position as a great 
writer of English prose. (2) The varying and‘ even para- 
doxical nature of nineteenth century Browne criticism 
indicates that he was a writer of enormous complexity, 
and that his critics and readers tended to emphasize those 
elements in Browne’s work which they found most congen- 
ial to their own minds. (3) The subjectivity of their criti- 
cism does not necessarily detract from its value, since it 
has importantly illuminated varying facets of Browne’s 
works. 296 pages. $3.80. 


EVIL IN THE FICTION OF HENRY JAMES 
(L. C. Card No. Mic 58-1970) 


Joseph Anthony Ward, Jr., Ph.D. 
Tulane University, 1957 


Chairman: R.H. Fogle 


Henry James’s belief that evil is a permanent condition 
of human experience is a major element in his fiction. 
Throughout his work James’s conception of evil is un- 
changed: man inhabits a fallen world; human nature is 
imperfect. Pride is the foremost effect of man’s imper- 
fection, and conduct based on pride causes evil. This evil 
consists mainly in the violation of another individual’s 
soul (the sin which Hawthorne called unpardonable). 

James emphasizes the effects of evil. Evil in James’s 
fiction limits the success of the protagonists; it makes 
impossible the fulfillment of their ideals. However, through 
evil they are enabled to meet experience and to acquire a 
heightened awareness of reality, or an expansion of con- 
sciousness--which to James is a major value of life. Thus 
evil can indirectly produce good. 

Although James’s conception of evil does not change, 
his treatment of evil changes a great deal. Most signifi- 
cantly, James gradually lessens the distance between good 
and evil. 

The distinction between good and evil is most apparent 
in James’s international fiction from Roderick Hudson to 
The Portrait of a Lady. The Americans are generally 
good, while the Europeans are generally evil. The Euro- 
peans sin mainly through exclusiveness and avarice, and 
the Americans are their victims. 

In his early stories of American life, James is con- 
cerned with an evil that seems less menacing than Euro- 
pean evil, but one which has a similar effect on the inno- 
cent: the destruction of the spirit by some external or 
internal force. Business, vulgarity, nationalism, and the 
New England conscience are evil in that they impose re- 
strictions and limit freedom. 

In the fiction of his “London period” James varies his 
treatment of evil. No longer is there a clear distinction 
between good and evil. The good people are less attrac- 
tive, less intelligent, and less heroic than their American 
predecessors, whereas the agents of evil are more admir- 
able than before. Many of the apparent heroes and hero- 
ines are agents of evil themselves through ignorance or 
imcompetence. Evil is stronger than in the earlier fiction 
because good is weaker. 

In the international novels of his late years, The 
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Ambassadors, The Wings of the Dove, and The Golden 
Bowl, James further reduces the distance between good 
and evil. He gives more emphasis to both the evilof Amer- 
ica and the positive value of Europe than before. The Euro- 
peans who injure Americans are portrayed sympathetically. 
By bringing good and evil closer together James indicates 
that he no longer finds an essential moral difference be- 
tween Europe and America. The American still represents 
innocence and the European still represents experience, 
but American evil differs only in kind from European evil. 
Fallen human nature is the source of both evils. 














Just as James increasingly stresses the universality 
of evil, he suggests that evil should be accepted as an in- 
escapable component of reality. His protagonists’ attitudes 
toward evil change considerably from The Portrait of a 
Lady to The Golden Bowl. The early heroes and heroines 
renounce life when they encounter evil; they find a knowl- 
edge of evil too difficult to accept. The Americans of the 
late novels, however, learn through their experiences in 
Europe the necessity of accepting evil as a basic condition 
of life. 390 pages. $5.00. 
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PREMIUMS AND RESERVES IN 
MULTIPLE DECREMENT THEORY 


(L. C. Card No. Mic 58-1376) 


William Sherwood Bicknell, Ph.D. 
University of Michigan, 1957 


Relations for life insurance premiums and reserves 
have been thoroughly explored and are well known to actu- 
aries. The analogous relations for the case of a general 
insurance, with benefits payable in the event of termina- 
tion due to any of several causes, are less familiar, and 
are the subject of this dissertation’s investigation. It is 
found that when the equation of value approach tu pre- 
miums is replaced by consideration of the differential 
equation for the reserve, a variety of new premium-re- 
serve relationships are obtained. The differential equa- 
tion approach to premiums and reserves also suggests 
several logical methods of splitting the total insurance 
premium and reserve into components, each of which is 
associated with a particular mode of decrement. In the in- 
vestigation of these splittings a number of insurance and 
annuity relationships are determined. 

One decomposition of the total values is based on the 
idea that each component premium and reserve is applied 
only toward its corresponding benefit. These components 
are called independent premiums and reserves as each 
partial premium is (usually) independent of the benefits of- 
fered in the event of decrement due to any other cause, al- 
though it is affected by the presence of the other forces of 
decrement. Independent components are the ones com- 
monly used in practice. 

The second system for splitting the total premium and 
total reserve is based on the notion that, whenever a bene- 
fit becomes payable, the total reserve for all benefits, and 
not the component reserve only, will be available to offset 
the payment. These components are called dependent pre- 
miums and reserves, as they are generally affected by 
both the other forces and the other benefits offered. A 
more thorough mixing of insurance ingredients distin- 
guishes the dependent components from their independent 
counterparts. 

Finally, a third splitting leads to Loewy partial pre- 
miums, named for Alfred Loewy, (1873-1935), the German 
mathematician and actuary who wrote a paper which stim- 
ulated this investigation. Loewy premiums and reserves 
are incremental in nature, that is, a given Loewy premium 
is the increment in the total premium occasioned by adding 
the given force and benefit to an existing insurance: Such 
premiums and reserves depend on the order in which the 
causes of decrement are considered, and are thus some- 
what different in character from the other types. 

The relationships between these three types of compo- 
nents are studied as are their relationships to the single 
decrement component to which each reduces when but one 
force is present. In general, the three types of compo- 
nents produce different numerical values, as is illustrated 
by a pension plan example. Requirements for the equality 
of the independent and dependent premiums and reserves 
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are investigated, and a necessary and sufficient condition 
given. 

No attempt is made to single out one preferred set of 
components, as the appropriateness of the different de- 
composition methods will vary with the circumstances of 
the application. 115 pages. $2.00. 


ON TOPOLOGIES FOR FIELDS 
(L. C. Card No. Mic 58-1770) 


Ellen Correl, Ph.D. 
Purdue University, 1958 


Major Professor: Merrill Shanks 


Topologies for fields so that some of the algebraic 
operations are continuous in the resulting topological space 
are studied. 

Sets of conditions are given so that the topologies can 
be defined in terms of the nets converging to 0, a topologi- 
cal group, ring or field to result. 

The completion in the additive uniform structure is 
found to play an important role, especially for those fields 
F which admit topologies t such that F with t has a lo- 
cally compact field for its completion. Theorem 1.2 of 
Part Two is typical of the results here: If F;,, the comple- 
tion of the topological ring F;,, is a non-trivial, locally 
compact field and if the subset S of F is t-open (t ,-open), 
the t, -closure (t-closure) of S is F. Minimal topologies, 
topologies such that there are no weaker non-indiscrete 
ring topologies, for commutative fields are also considered. 

Particular attention is paid to the rationals Q. The fol- 
lowing characterization is obtained: If Q; is a non-trivial 
topological ring with a basis for the neighborhoods of 0 
consisting of groups, then Q; is a topological field if and 
only if t is the join of p-adic topologies, (Part Two, The- 
orem 2.13). Two other results in this connection are: If 
Q; is a topological ring containing a proper open sub-group, 
then t is stronger than some p-adic topology, (Part Two, 
Theorem 2.9). If Q; is a topological ring with a basis for 
the neighborhoods of 0 consisting of groups where t is 
stronger than only finitely many p-adic topologies, then 
Q; is a topological field, (Part Two, 2.12). An example is 
given of a topology t for Q such that Q; is a topological 
ring which is not first countable. 57 pages. $2.00. 
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STABILITY AND CONVERGENCE FOR A 
NUMERICAL SOLUTION OF THE GOURSAT PROBLEM 


(L. C. Card No. Mic 58-1390) 


Ralph Theodore Dames, Ph.D. 
University of Michigan, 1957 


The notions of stability and convergence arise in con- 
nection with the numerical solution of partial differential 
equations. This study considers these concepts as applied 
to systems of second order hyperbolic equations expressed 
in characteristic coordinates. Emphasis is placed on lin- 
ear equations in two independent variables and boundary 
conditions that lead to the Goursat problem. The same 
methods of analysis however, are also extended to the 
Cauchy problem and the mixed initial-boundary value prob- 
lem. 

Stability and convergence are defined for a class of fi- 
nite difference problems and an equivalence theorem is de- 
rived which relates the two concepts. A sufficient con- 
dition for stability and convergence is obtained for a 
particular explicit finite difference scheme. 

Following a procedure similar to that used by Fritz 
John for parabolic equations (Comm. Pure Appl. Math., 
Vol. 5, 1952, pp. 155-211), existence and uniqueness theo- 
rems are derived. In the derivation of the former theorem 
one is provided with a systematic method for bounding the 
truncation error in terms of the bounds for known func- 
tions. | 

A numerical method is also presented for solving 
quasi-linear systems and theorems are obtained which 
specify sufficient conditions for stability and convergence. 

90 pages. $2.00. 


THE POWER OF A STATISTICAL TEST BASED ON 
THE MEAN SUCCESSIVE DIFFERENCE 


(L. C. Card No. Mic 58-1942) 


Edward Joseph Delate, Ph.D. 
The University of Buffalo, 1958 


The investigation reported in this dissertation was 
conducted in the field of testing statistical hypotheses. The 
theory of testing statistical hypotheses is reported to be 
important to the experimenter, particularly in industry, 
since it offers him a means of evaluating the ‘risks” of 
wrong decisions. It offers him a means of determining the 
proper sample size in order that he can control the “risks” 
at any desired level. 

Basic concepts and definitions are presented consist- 
ent with those given by J. Neyman and E. S. Pearson who 
originated the general theory of testing statistical hypothe- 
ses in 1928. The dissertation contains a brief review of 
previously obtained results baséd on a compilation by E. S. 
Keeping. Special emphasis is placed on the power of sta- 
tistical tests. The reader’s attention is directed to the 
relationship between the probability of the error of the 
first type, a, the probability of the error of the second 
type, 8, which is the complement of the power of the test, 
and the sample size, N. This relationship is illustrated by 
power curves as given by Keeping. 

The work of A. R. Kamat on the mean successive 





difference, d, is reviewed. Approximate distributions of 
both d and the ratio d/s, where s* is the sample variance, 
are given. The mean successive difference is shown to be 
a good estimate of the population standard deviation, o, 
and a better estimate than s* or 6°, the mean square suc- 
cessive when the population mean is undergoing a *slow- 
moving” shift. 

The use of d, since it is less sensitive to shifts in the 
population when used as an estimate of o, is discussed as 
a basis for statistical quality control charts in industry. 
The author also suggests a method for using successive 
differences and their mean in solving the problem of re- 
sampling in an industrial process. 

The author extends the use of d to the field of testing 
statistical hypotheses. Using Kamat’s distribution of d, he 
proposes the use of a test for a change in process or prod- 
uct variability from an assumed standard. It is called the 
K-test where K = d/o,. The simple hypothesis tested is 
that o = o, where go, is the assumed process or product 
measure Of variability based on historical data. Test cri- 
teria for acceptance and rejection are given as well as the 
power of the test for various alternative simple hypotheses 
5 a 

The power of the K-test is compared to that of the 
standard X *-test of variability. It is found that for any 
given sample size, N, the K-test is uniformly less power- 
ful and that both tests have operating characteristic curves 
with greater slopes in the region for which o, < og. In 
many cases this difference may not be large enough to pre- 
vent the use of the K-test particularly since it is simple to 
calculate, interpret, and more importantly, to explain to 
non-statistically trained people who are interested in the 
results. 

The assumptions and conclusions of Kamat were 
checked by using data from an industrial process. Two 
variables were considered. Generally, the observed re- 
sults do not fulfill his assumptions. Accordingly, the ob- 
served distributions of d and d/s have smaller averages 
and larger variances than those predicted by Kamat. The 
discrepancy with respect to the distribution of d/s proba- 
bly indicates a strong serial correlation of the observations 
which was verified by calculating the serial correlation co- 
efficient of the observations for a lag of one and two: Since 
Kamat’s predictions were not fulfilled, the K-test cannot 
be applied to data from this process. 

Since there are processes which undoubtedly exhibit 
correlation of successive observations, the author suggests 
as a topic of future study the effect of serial correlation on 
Kamat’s findings. 105 pages. $2.00. 


UNESSENTIAL IDENTIFICATIONS 
IN SINGULAR HOMOLOGY THEORY 


(L. C. Card No. Mic 58-785) 


Edward Richard Fadell, Ph.D. 
The Ohio State University, 1952 


In the paper I employ two approaches to singular ho- 
mology theory, one due to T. Rado and the other due to S. 
Eilenberg. The Rado’ approach may be described as fol- 
lows. Given a topological space X, we associate with X a 
complete R = R(X) as follows. Let E, denote Hilbert 
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space. For p 7 0, let vo... Vv, be a sequence of p + 1 points 
in Eoo , which need not be linearly independent or distinct, 
and let} Vo .--V,| denote the convex hull of these points. 
Finally, let T be a a mapping from| Vp... Vp| into 
X. Then the | Sequence Vo... Vp jointly with T is a p-cell of 
the —- R, and will be denoted by (v . . Vp TE . The 
group C cs is defined as the sree Abelian group with these 
p-cells as generators, and c& is called the group inte- 
gral p-chains in R. For p< 0, R is defined by CS = 0 
(that is, C> consists of the zero ) Element alone). The 
boundary operator 0% : CS A CHa is defined by the con- 


p° 
ventional formula 


..V_T)* 


OS (Vo. - p— 


R p ' ‘i 
.v. TH = & (-H(v,...v 
—_ p> i-0 mes —s 


for p 21. For p <0, ty is defined as the trivial zero ho- 
momorphism. Since ak ae 6® = 0, R is a Mayer complex. 

The so-called total ‘singular cc complex S = S(X) intro- 
duced by Eilenberg* may be obtained as follows. Let d do, 
di. d2,... denote the fixed sequence of points (1,0,0, 0, 

J, (0,1,0,0, . » pe (OGL, « ‘Does in Bed. Then, for 
p D0a p-cell of S is an agcregate (do...dpT)2, where T 
is a continuous mapping from| do.. .d pl into. X. The group 
C2 of integral p-chains of S is then the free Abelian group 
win these p-cells as free generators. For p< 0 one sets 
C2= = 0. Now, let vo...v, denote p+ 1 points inEq , 
which need not be “distinct or linearly independent. Then 
the symbol [Vo ... Vp | will be used to denote the usual af- 
fine — a :|do...dp|—-] W .-.Vpl such that a(d;) = vi, 
i=0...p. The boundary operator 02: : C3—-C3.1 is then 
eh by 


p : a 
8 (do. ..d, 7) - rs (-)'(dg.--d,-1 T[Ldy...d; 


..d)" 


for p 21. For pX< 0, 62 is the trivial zero homomor- 


phism. Here again O$_,05 = 0 and S is also a Mayer com- 
plex. 

Connecting R end S h have the following natural homo- 
morphism 9, : cs C3 CS defined for p 2 0 as follows. 


Vp }))2 


For p< 2, is defined as the trivial zero homomorphism. 

Rado fe To Seen the following general technique for de- 
termining “unessential identifications” in a Mayer complex 
M. Let M’ denote a subcomplex of M and m = M/M’ the 
corresponding factor complex. Since the p-chain groups of 
m are of the form C= CM /Cy , we have the natural 
projections 7, : CM’—* C™ given by the formula Mp CP 
={c\}, where R {oh} denotes the coset, modulo C\"" con- 
taining the p-chain cM, . Since the homomorphisms 1 
constitute a chain mapping, they induce homomorphisms 
Tx, > Hy M _.H m, where HMand H™ denote the pth homol- 
ogy. groups of M and m respectively. If for every integer 
p these homomorphisms are isomorphisms onto, then M’ 
is termed unessential for M or an unessential identifier 
for M. 

The principal results of the paper may now be de- 
scribed. Let p& : CR -—CE8 be the barycentric homomor- 
phism in R. Let te, denote the nucleus of the product 


homomorphism of 8: CR C3 and let Nop denote the 


Ay ...% TH = @,...& Tie... 








subcomplex of R consisting of these nuclei NB), together 
with the boundary operator O§. 

Theorem. Ngg@ is an unessential identifier for R. 

The proof of this theorem utilizes the structure theo- 
rems of Reichelderfer* for the barycentric homomorphism 
and the barycentric homotopy operator in R, and also a re- 
sult obtained by Rad6® which gives sufficient conditions for 
unessential identifications in R. This theorem gives di- 
rectly a result which is stronger than any theorems hereto- 
fore obtained concerning unessential identifications for the 
complex R. 

Furthermore, let $3: cs —-C be the barycentric ho- 
momorphism in S. Let N§. denote the nucleus of B> and 
le NB denote the subcomplex of S consisting of these nuclei 
Na together with the boundary operator 0 

Theorem. Ng is an unessential identifier for S. 

This theorem corresponds to Reichelderfer’s result* 
for the complex R, namely that the nuclei of B® form an un- 
essential identifier of R. 67 pages. $2.00. 
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WEIGHTED p-NORMS AND HANKEL TRANSFORMS 
(L. C. Card No. Mic 58-2007) 


Douglas Laird Guy, Ph.D. 
Washington University, 1958 


Chairman: I. 1. Hirschman, Jr. 


Let f ‘(y) = (2n)¥? i f(x) e1*Y dx denote the Fourier 


transform of a function f(x). If T is a transformation of 
functions defined on (-o, oo) to functions on (-00, 00) and 
¢(y) is a function such that T[f|*(y) = @(y)f (y), then T is 
called the Fourier multiplier transformation associated 
with ¢(y). Numerous examples of this type of transforma- 
tion occur in harmonic analysis. 

A similar type of transformation may be defined using 
Fourier series. If f(x) is defined on [-7,7] and has Fourier 
coefficients a, , -o< n< O, one writes 


(x) - *@ aie *™. 
If {tn} is a given sequence and T is a transformation which 


sends f(x) into 


Tf(x) = > HA ® t.an,e™ 4 
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then T is called the associated Fourier series multiplier 
transformation. J. Marcinkiewicz, Fund. Math., vol. 8, 
1939, pp. 78-91, has proved the following: 

THEOREM (MARCINKIEWICZ). If f(x) € LP (-7,7), 
1< p <o, and if {t,,} has the properties 


(a) i tate ©, 


and 


-o<n< OQ, 


+ 5 n+1 
(b) p> 


t2M+1 


ty = ty.53 § C, 0<n<Q, 


then 
| Tfll, < A(p)C lf Il 


I. I. Hirschman, Memoir No. 15, Amer. Math. Soc., 
1955, pp. 29-60, generalized this by replacing LP by 
L@ »P(-7,7), -1/p <a@ <1 - 1/p, the space of functions f(x) 
such that 


imal “7 the L(x)? |x|"? axy’/P < OO. 


These theorems were proved on the basis of some 
rather involved results of Littlewood and Paley, Proc. 
Lond. Math. Soc., vol. 30, 1937, pp. 52-89, ans Zygmund, 
Fund. Math., vol. 30, 1938, pp. 170-196. In the special 
case p = 2, however, Hirschman, op. sit., pp. 51-60, ob- 
tained a proof which avoids these. It has the added virtue 
that it is applicable to certain other types of orthogonal 
series. See Canadian Jour. of Math., vol. 7, 1955, pp. 462- 
482. 

This dissertation is concerned with multiplier transfor- 
mations defined using the Hankel transform 


Fy (t) = [O° axs, (xt (xt)? ax. 


The main result is the following: 
THEOREM. If f(x) e L@.p(0, wm), 1< p< o, -1/p <a 
<1 - 1/p, and if ¢(t) has the properties 


(a) I p(t) | <C, 


and 


0<t <a, 


n 


(b) ldg(t)| < C, 


nl 
2 


and if vy >-”?, then 


-o <n <Q, 


< 
IT yf, SAMapwICH EM, | 


where T,, is the Hankel multiplier transformation of order 
Vv. 
In Chapter I this is proved in the case p = 2 by a vari- 
ation of the method of Hirschman. In Chapter II the gen- 
eral result is proved by first establishing the correspond- 
ing result for Fourier multiplier transformations and then 
using the following result to carry this over to Hankel 
transforms: 
LEMMA. If g(s) is a function having Hankel transforms 
Gy (x) and G,(x) of orders v and p respectively lying in 
La@,p(0, wo), 1< p<, -1/p <a@ <1 - 1/p, then|| Gy Ila,p 
/\\Gp || a ,p lies between positive constants. 
99 pages. $2.00. 


EXTENDING HOMEOMORPHISMS 
ON THE PSEUDO- ARC 


(L. C. Card No. Mic 58-1913) 


Guydo Rene Lehner, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor R. H. Bing 


A set M is said to be homogeneous if for each pair of 
its points P,Q there exists a homeomorphism of M onto M 
that takes P onto Q. 

In 1948 Bing proved that the pseudo-arc was homogene- 
ous. In fact if H,K are two proper. non-degenerate subcon- 
tinua of the pseudo-arc M, Bing proved that there existed a 
homeomorphism of M’onto M taking H onto K. This paper 
extends this result. 

In particular, the following theorem is proved. 


Theorem. Suppose H,, H,, ..., H, are disjoint subcon- 
tinua of the pseudo-arc M and that M is irreducible be- 
tween each pair of them. Suppose T is a homeomor- 
phism of H, + H,+...+H, onto K,+K,+...+K, 
where K,, K,, ..., K,, are subcontinua of M such that 
M is irreducible between each pair of them. Then T 
can be extended to a homeomorphism of M onto M. 





With this result the following theorem is easily ob- 
tained. 


Theorem. Suppose H, and H, are closed subsets of the 








pseudo-arc M and that each has exactly n components. 
Suppose that T is a homeomorphism of H, onto H,. Let 
m be the maximum of 2 and n. Then a necessary and 
sufficient condition that T can be extended to a homeo- 
morphism of M onto M is that for any m points P,, 
P., ..-, Pm Of H,, there exists a homeomorphism of 
M onto M taking Pj onto T(P, ) (i= 1, 2,..., m). 


In proving the first of these results it was shown that if 
H,, Hz, ..., Hn were disjoint subcontinua of the pseudo- 
arc M such that M was irreducible between each pair of 
them, then there existed chains D, E of arbitrarily small 
mesh each of which covered M in a certain prescribed way 
with respect to H,, H,, ..., Hn and such that E followed a 
certain prescribed pattern in D relative to H,, H,,..., 

H,. Using this fact, two sequences of chains D; ,, D; 2,... 
(i = 1, 2) were constructed and then used to define the de- 
sired extension of T. 74 pages. $2.00. 


THE COMMUTATIVITY OF CERTAIN 
CLASSES OF RINGS 


(L. C. Card No. Mic 58-1856) 


Wallace Smith Martindale, 3rd, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: I, N. Herstein 


It is our purpose to study two classes of rings and to 
see how close these rings come to being commutative. For 
the most part we are generalizing certain results due to 
I. N. Herstein (Amer. J. Math. vol. 75 (1953) pp. 864-871). 
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A ring R is called a y-ring if (xy-yx)"(*Y)-(xy-yx) is 
central for all x,yeR, where n(x,y) > 1 is a natural number 
depending on x and y. The main theorem is that if Risa 
y-ring then every commutator in R is central. 

A ring R is called a é-ring if for every element xeR 
there exists a c(x)€R such.that x*c(x)-x is central. The 
principal result is that every -ring R is a subdirect sum 
of subdirectly irreducible rings Rq where either Ra is a 
division ring or every commutator of Rq is central. 

The interesting case occurs when R is a subdirectly 
irreducible -ring with non-trivial radical. If c(x)e(x,Z), 
the subring generated by x and the center Z, there exists 
an ideal P of R such that PC Z andR/P is afield. The 
same result is achieved if, instead of c(x)e€(x,Z), we take 
R to be an algebraic -algebra. Finally, assuming R to be 
an algebraic -algebra over a perfect field, we show that 
R is commutative. In general, however, R need not be 
commutative, as shown by an example. 55 pages. $2.00. 


A FUNCTIONAL ASSOCIATED WITH A 
CONTINUOUS TRANSFORMATION 


(L. C. Card No. Mic 58-796) 


William Mackie Myers, Jr., Ph.D. 
The Ohio State University, 1952 


Let T: z = t((w), we R,, be a continuous transformation 
from a simply connected polygonal region R,in the Eu- 
clidean plane 7 into Euclidean three-space. Then the 
transformation T is a representation for an F-surface of 
the type of the 2-cell in Euclidean three-space, which 
shall be called, in brief, a surface S. 

In connection with the transformation T, Rado defines 
a non-negative (possibly infinite) quantity a(T), which he 
shows is independent of the representation T for the sur- 
face S. Rado calls this quantity a(T) the lower area of the 
surface S, and it plays an important part in the study of 
surface area. (Rado, T., Length and Area [New York: 
-American Math. Soc. Colloquium Publications, Vol. 30, 
1948], may be used as a general reference to the lower 
area a(T) and other concepts mentioned in this abstract.) 

In defining the lower area a(T) of the surface S, Raddé 
uses finite collections of disjoint domains. This suggests 
the possibility of using other collections of sets in this 
definition rather than collections of disjoint domains. In 
this dissertation, collections of the following types will be 
considered: 

(a) Finite collections of disjoint simply connected 
polygonal regions, each of which is contained in Ry. Col- 
lections of this kind will be called collections of the first 
class. 

(b) Finite collections of disjoint finitely connected 
polygonal regions, each of which is contained in R,. Col- 
lections of this kind will be called collections of the sec- 
ond class. | 

(c) Finite collections of simply connected Jordan re- 
_ gions, with disjoint interiors, each of which is contained 
in Rg. Collections of this kind will be called collections 
of the third class. 

(d) Finite collections of finitely connected Jordan re- 
gions, with disjoint interiors, each of which is contained 
in Ro. Collections of this kind will be called collections — 
of the fourth class. 








(e) Finite collections of disjoint simply connected do- 
mains, each of which is contained in R,. Collections of 
this kind will be called collections of the fifth class. 

(f) Finite collections of disjoint domains, each of 
which is contained in Rg. Collections of this kind will be 
called collections of the sixth class. 

Using collections of the j-th class in place of finite col- 
lections of disjoint domains in defining the lower area a(T) 
gives rise to non-negative (possibly infinite) quantities 
a;(T), for j = 1, i. 

The purpose of this dissertation is to show that a;(T) 
= a(T), for j = 1, ,6. This will establish the fact that 
any collections of the types described above may be used 
in defining or in determining the lower area of a surface. 

The definitions of the quantities aj(T), j =1,...,6, 
will be given below. It is to be noted ‘that the definition of 
the lower area a{(T) coincides with the definition given here 
for the quantity a,(T), and so, of course, a,{T) = a(T). 

The transformation T may be written in the form T: z 
= t(w) = (x,(w), x2(w), x,(w)), weR,, where x,(w), X,(w), 
and x,(w) are the rectangular codrdinates of t(w) in Eu- 
clidean three-space. 

Define three plane transformations as follows: 

T,: Z, = t,(w) = (x,(w), x;(w)), weR, 
Tz: Zg = t,(w) = (x,(w), x,(w)), weR, 


Ts: Zs = ts(w) = (x,(w), x,(w)), weR, 


Then, for i = 1,2,3, T; : zi = tj(w), weRo, is a continu- 
ous transformation from the simply connected polygonal 
region Rain the Euclidean plane 7 into the Euclidean plane, 
to be denoted by 7. 

If P is a domain or a finitel o connected Jordan region 

Y iheieT ,P), for i = 1,2,3, 


contained in Ro, let g(T;,P) = 


where K(z;,T;,P), 2; i; desea the number of essential 
maximal model continua for 2; under T, in P. Also, let 


— G(T,P) = ([eT1,P)]° + ‘Letts ,P)]? + (oT, ,P)]?)} 


Then, for j = 1, , 6, define 


a;(T) = l.u.b. 2 wns. where P,,...,P,, is a collec- 
tion of the j-th class, and the least upper bound is taken 
with respect to all collections of the j-th class. 

It ig clear from these definitions that a,(T) >a,(T), 

a,(T) $a,(T), a,(T) $ a4(T), ag(T) $ a,(T), and a,(T) 
<ae(7). It is fairly obvious also that a {T) $ a.(T) and 
a,(T) S > a,(T). 

It ts shown in the dissertation that a,(T) < ? a,(T) and 
a.(T) 2 a,(T), and this, combined with the information of 
the preceding paragraph, implies that a,(T) = a,(T) = a,(T) 
and a,(T) = a,(T) = a,(T). 

The major portion of this Glasextation is concerned 
with the proof of the relation a,(T) 2 “a,(T). The main the- 
orem in the proof of this relation a,(T) 2 a,(T) is the 
following: 

If R is a finitely connected polygonal region contained 


in Ro, and if € is an arbitrary positive number, then there 


is a finite collection of disjoint simply connected polygonal 
regions R,,...,R,, each of which is contained in R, such 


that for i = 1,2,3, 2 o(Ti,Rx) > g(Ti,R) - €. 
=1 
The proof of this theorem is largely topological in na- 


ture. It utilizes several preliminary lemmas concerning 
upper semi-continuous collections of continua, and lemmas 
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concerning connected sets contained in the complement of 
a closed set. 

Using this theorem, along with elementary inequalities 
concerning real numbers, it is easy to show the following 
corollary: 

If R is a finitely connected polygonal region contained 
in Ro, and if € is an arbitrary positive number, then there 
is a finite collection of disjoint simply connected polygonal 
regions R,, ..., Rn, each of which is contained in R, such 


n 
that = G(T,R,,) >G(T,R) - e. 
2% 


From this, it is easy to show that a,(T) 2 a,(T), and 
this relation, together with the information above, yields 
a:(T) = a{T), for j = 1, ...,6, which is the purpose of the 
dissertation. | 62 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


ON THE AUTOMORPHISM GROUP OF A TREE 
(L. C. Card No. Mic 58-1452) 


Geert Caleb Ernst Prins, Ph.D. 
University of Michigan, 1957 


The structure of a tree T with respect to its automor- 
phism group '7(T) is studied. The decomposition of 7(T) 
into its indecomposable factors induces a decomposition of 
T into certain sub-forests, which are called indecomposa- 
ble factor-forests. It is found that an indecomposable 
factor-forest consists either of one point or of a set of two 
or more isomorphic simply-rooted trees. A set of sets of 
isomorphic simply-rooted trees is called admissible if it 
is the set of all indecomposable factor-forests of some 
tree. Necessary and sufficient conditions are found for a 
set to be admissible. 

An indecomposable factor ¥ of Y (T) is the automor- 
phism group of an indecomposable factor-forest F of T. 
As F consists of a number of isomorphic simply-rooted 
trees T’, ¥ can be written as a function of 7 (T’). In this 
way a unique isomorphic representation of G(T) is found 
and called the normal representation. . 


a0 
The series | z t;x +, where t; is the number of trees 
i= 


with i points is called the counting series for trees. The 
series was first obtained by A. Cayley, Collected Mathe- 
matical Papers, Vol. 3, pp. 242-246 and Vol. 11, pp. 365- 
367, and later, using a more powerful method by G. Polya, 
Acta Mathematica, Vol. 68 (1937), pp. 145-254. The two 
methods for obtaining the counting series for simply- 
rooted trees are compared and a couple of minor prob- 
lems are discussed in this connection. The method for 
obtaining the counting series for ordinary trees was im- 
proved by Otter, Annals of Mathematics, Vol. 49 (1948), 
pp. 583-599. The different methods are used to obtain the 
counting series for several types of trees and tree-like 
structures, such as trees with given diameter, given par- 
tition, homeomorphically irreducible trees, rooted, 
weighted, directed, and signed trees, trees of strength s 
and type t and trees whose automorphism group is the 
identity. The methods are further applied to obtain the 





counting series for admissible sets, and finally to obtain 
a generating function for all tree groups. This last func- 
tion determines a formal series 2 a; W;, where the W; 


1 
range over all automorphism groups of trees, each group 
being exhibited in the form of its normal representation, 
while a; is the number of trees with i points whose auto- 
morphism group is represented by W; . 109 pages. $2.00. 


APTITUDE AND ATTITUDES OF HIGH SCHOOL YOUTH 
RE: SCIENCE AS RELATED TO N VARIABLES 


(Publication No. 24,408) 


Howard W. Stoker, Jr., Ph.D. 
Purdue University, 1957 


Major Professor: H. H. Remmers 


A questionnaire and physical science test were admin- 
istered to approximately 15,000 students throughout the 
United States through the Purdue Opinion Panel. The pur- 
pose of the study was to determine relationships among at- 
titudes toward science and scientists and aptitude for sci- 
ence and to investigate the correlates of these attitudes. 

A stratified-random sample of 2500 was used for the 
total analysis. A random sample of 200 from this group 
was used for a Guttman scale analysis. The reliability of 
the measures was deemed adequate for the type of analy- 
ses planned. 

Correlational analysis demonstrated that attitude to- 
ward science correlated .35 with aptitude for science. At- 
titude toward science as a social institution correlated .10 
with aptitude for science. These correlations were found 
to be significant. Attitude toward science as a vocation 
was not significantly correlated with aptitude for science. 

' Analysis of variance techniques were used to test the 
relationship between the three attitude measures and the 
variables of classification: geographic region of residence, 
residence in rural or urban communities, sex, grade in 
school, educational level of mother, religion, and family 
income level. 

The analyses demonstrated that grade in school, edu- 
cational level of mother and family income level were sig- 
nificantly related to all three attitude measures. Geo- 
graphic region of residence and residence in rural or 
urban communities were significantly related to attitude 
toward science as a social institution and as a vocation. 
Sex and religion were found to be significantly related to 
attitude toward science as a social institution and attitude 
toward scientists. 

Analysis of mean attitude scores showed that for atti- 
tude toward science as a social institution, students from 
the South, those living in urban communities, boys, 11th 
and 12th grade students, students whose mothers attended 
college, Catholics, and students from the higher family in- 
come level group had significantly higher averages. 

For attitude toward science as a vocation, students 
from the South, those living in urban communities, 11th 
grade students, students whose mothers attended college 
and students from higher family income level group had 
significantly higher averages. 

For attitude toward scientists, boys, 11th grade 
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students, students whose mothers attended high school, 
Protestants and Catholics, and students from the high and 
middle family income groups had significantly higher aver- 
ages. 138 pages. $2.00. Mic 58-4998 


PERMANENTS OF CYCLIC MATRICES 
(L. C. Card No. Mic 58-2115) 


Marion Franklin Tinsley, Ph.D. 
The Ohio State University, 1957 


Let A = [a;j| be an nxn matrix composed of 0’s and 1’s 
with row and column sums equal to s. Let = [0;;| bea 
permutation submatrix of A. This means that > is a per- 
mutation matrix of order n such that 0, = 1 implies 
a,f/ = 1. With 2 we associate a permutation ~’ of the let- 
ters 1, 2,..., n, (1) o;;= 1 if and only if 2’(i) =j. 

Then the permanent of A, written P(A), equals the ab- 
solute value of the determinant of A, written |D(A)|, if and 
only if every X’ is even or else every 2’ is odd. The ob- 
ject of this paper is to determine for a certain class of A, 
conditions for P(A) to equal D(A) . 

Now let the 0,1 matrix A be cyclic and written in the 
form 

G Gs. Gy ..: Cu i 


Ci Co C3 eee Cn-1 








| C2 Cy. C. 


Then A=7,+ 7, +...+%s, where the 7;’s are permuta- 
tion matrices of order n and m! =(1,2,...,n)%i, OS d; 
<n(1,2,...,s). The d;’s will be called differences, and 
they in turn clearly define the nxn matrix A. The non cy- 
clic A.also may be written as a sum of s permutation ma- 
trices by a theorem due to K6nig. However, our results 
seem to hinge upon the special character of the 7;’s and 
the d;’s 

If every integer 1, 2, ..., n-1 is congruent mod n to 
exactly one of the numbers d;- d, (1S j,k < s), then the 
d’s are said to form a perfect difference set mod n. Dif- 
ference sets have been used extensively in the study of cy- 
clic projective planes and designs, but for the purposes of 
this paper we are interested only in the unique role played 
by the perfect difference sets mod 7. : 

‘Without any loss of generality, the cyclic A may be 
written in the form 


(1.2) A=%)+%, +...+T7 


gs-1 3 
where m = (1,2,...,n)%i, 0 < d; <n{i = 1, 2, ...,s-1), and 
d,=0. Thus m is taken as the identity matrix I. 

In section 2 the problem of determining if P(A) =|D(A)| 
is reduced to a study of the solutions of the linear congru- 
ence 


(1.3) hnicé Gee... +8 0 (mod n). 


In sections 3 and 4 we study these solutions and derive 
several results of combinatory and number theoretic in- 
terest. Finally, in sections 5 and 6 we prove the main the- 
orem of the paper: 


s-1%s-1 = 


Let s = 3 and A be of order n and defined by the differ- 
ences 0,d,,d,. Then P(A) =I D(A)|if and only if for some 

















positive integer e, n = 7e, d, = edj and d, = ed where 








P(A) = 24€, 





0,d{,d,isa nertect difference set mod 7. 
As corollaries, one obtains (1) If s 2 4 then P(A)! 
> ID(A) | and (2) If s = 3, P(A) =| D(A)| and n = Te, then 
43 pages. $2.00. 





FORMULATIONS AND SOLUTIONS OF 
THE EQUATIONS OF FLUID FLOW 


(L. C. Card No. Mic 58-1480) 


Robert Harry Wasserman, Ph.D. 
University of Michigan, 1957 


General three dimensional steady non-viscous fluid 
flow is studied from a geometrical point of view. The basic 
idea is to combine the use of inverse methods and intrinsic 
formulations of the equations of fluid flow in order to ob- 


. tain general properties of three dimensional flows as well 


as explicit descriptions of special classes of such flows. 

The first part of the work is devoted to a development 
of several intrinsic formulations of the fluid flow equa- 
tions. Relations to the Crocco equation and the hodograph: 
equations of Chaplygin are discussed. A simple expression 
of the substitution principle is obtained. 

The intrinsic equations are in a form suitable for apply- 
ing integrability conditions. While these conditions are 
quite complicated, and for the most part, difficult to inter- 
pret, some conditions on the geometry of fluid flows are 
obtained from them. 

Classes of flows subject to various geometrical condi- 
tions are then studied. Flows with a constant Bernoulli 
function and for which the stream lines can be taken as co- 
ordinate curves of an orthogonal coordinate system are de- 
scribed by a single equation containing the metric coeffi- 
cients of space. An attempt is made to satisfy this equation 
with certain general classes of coordinate systems. With 
these it turns out that the possible flows are restricted to 
be either flows with straight stream lines, flows with mini- 
mal surfaces orthogonal to the stream lines, or certain 
simple known flows. 

Flows with straight stream lines are investigated and it 
is found that such flows must be either point sources, line 
sources, or parallel flows. 

Flows for which the divergence of the unit tangent vec- 
tor of the stream lines vanishes are studied. Except for a 
very special case, these are the flows for which the magni- 
tude of the velocity is constant along stream lines. Some 
general properties, and a simple explicit solution for a sub- 
class of these flows, the class of all helical flows, are ob- 
tained. 

Helical flows are analyzed in some detail. The class of 
helical flows contains several arbitrary functions reflect- 
ing a considerable variety of geometrically and thermody- 
namically distinct flows. This is illustrated with examples. 

204 pages. $2.65. 
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DISPERSION IN TRIOCTAHEDRAL MICAS 
(L. C. Card Ne. Mic 58-1909) 


John Brett Jones, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Dr. R. C. Emmons 


This paper gives the results of a study of the causes 
of optic axial dispersion in trioctahedral micas. Ten new 
complete analyses and a number of partial ones show that 
oxygen substitution for hydroxyl (i.e. loss of hydrogen) 


AN ANALYTICAL STUDY OF PERFORMANCE 
PROBLEMS IN THE KEYBOARD SONATAS 
OF F. J. HAYDN 


(L. C. Card No. Mic 58-1602) 


Alan Richard Aulabaugh, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor John C. Simms 


During Franz Joseph Haydn’s lifetime, the solo key- 
board sonata was crystallized into the type of structure 
which was to become the foundation for a significant por- 
tion of the keyboard literature from the eighteenth century 
to the present. Haydn composed keyboard sonatas almost 
throughout his creative life, from about or before 1760 
until 1794. These works not only foreshadow later musi- 
cal developments, such as works by Beethoven and 
Schubert, but are themselves, individual masterpieces. 

In contrast with the situation regarding most of the 
rest of Haydn’s output, the keyboard sonatas have been is- 
sued in a complete critical edition. This edition, which 
was prepared by Karl Pasler from autographs, manuscript 
copies, and printed editions and collections, is the Erste 
kritische durchgesehene Gesamtausgabe, Serie 14, Bd. 1-3, 
Klavierwerke (Leipzig, Breitkopf & Hartel, 1920-21), 
With the use of this fine edition or subsequent practical 
editions, there are certain problems and customs of per- 
formance which must be understood by the performer. 
These include tempo, dynamics, articulation, phrasing and 
rhythm, alteration of written note values, and ornamenta- 
tion. 

Figures such as ZF were, depending upon the type of 
passage, usually executed with double dots or with a rest 


inserted between the notes. Thus, Pip should frequently 


be executed as J..3 or t¥ . Dotted notes scored to- 
gether with triples should be altered to conform to the 


stp 

















rhythm of the triplets: cor = 
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produces a marked increase in 2V and the axial dispersion. 
The effect of fluorine substitution on these optical proper- 
ties is not clear but a contraction in doo; similar to that 
caused by oxygen is produced by fluorine substitution. It 
is suggested that most, but not all, biotites owe their fer- 
ric iron content to loss oi ..,drogen in the presence of free. 
oxygen and that this process is reflected in a large 2V and 
strong dispersion in the mica concerned. Thus a possible 
method for detecting the presence of free oxygen during 
the formation or subsequent cooling of a biotite is the 
measurement of its optic axial dispersion. 

60 pages. $2.00. 


Such practices are described in the eighteenth century 
performance treatises by J. J. Quantz,”? C. P. E. Bach, 
Leopold Mozart,* and others. The ornament signs found in 
the sonatas can also be studied in these treatises, anda 
study of the notation of the sonatas helps to reveal appro- 
priate executions for these signs as well as for the orna- 
mental material scored in small notes. 

The early Haydn sonatas were not specifically for the 
piano and contain no dynamic signs in the earliest sources. 
The later works, although written for piano, contained 
meager dynamic markings. The performance of these 
works on the modern instrument, which has comparatively 
greater resources, different tone quality and action, pre- 
sents problems to the contemporary performer in dynamic 
treatment. 

A study of the tempo indications found in the sonatas 
shows that Haydn indicated the general pace or effect of a 
movement, -and not necessarily the speed of the pulse or 
beat. The use of terms to vary the basic tempo and the de- 
scriptions of tempo in the treatises of the period show that 
strict metronomic tempo is usually inappropriate. 

The sonata-allegro form (or first movement form) was 
not a stereotyped mould or pattern into which Haydn cast 
the components of a movement. These structures show 
surprisingly individual design, and the sonata as a whole 
shows considerable experimentation in regard to the num- 
ber, types, and tempos of the movements of the sonata as 
a whole. 

The Haydn sonatas do not sound alike; they are not all 
light in character nor are they generally of a humorous or 
frivolous nature. There are many sonatas, some of which 
are almost never performed today, which have great depth 
and power. Indeed, the present writer believes that the 
most significant solo keyboard sonatas of the latter half of 
the eighteenth century were composed by Haydn. 

The present writer feels that a rewarding store of 
music awaits the performer of these works who examines 
them seriously. Sympathetic and intelligent performance 
is necessary in order to convey to the listener the quality 
and importance of the Haydn keyboard sonatas. It is to- 
ward this purpose that this study has been made. 

270 pages. $3.50. 
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1, These are: Haydn— Klaviersonaten, 4 vols., edited 
by Hermann Zilcher, Leipzig, Breitkopf & Hartel, 1932, 
and Haydn — Sonaten fir Klavier zu zwei Handen, 4 vols., 
and Sechs leichte Divertimenti, edited by Carl A. Martienn- 
sen, New York, C. F. Peters, 1937 and 1952. 

2. Quantz, Johann Joachim, Versuch einer Anweisung 
die “flute traversiere” zu spielen, facsimile of the third 
edition, Berlin, 1789, issued under the joint sponsorship of 
the Association internationale des bibliotheques musicales 
and Internationale Gesellschaft fur Musikwissenschaft, 
Kassel and Basle, Barenreiter, 1953. 

3. Bach, C. P. E., Essay on the True Art of Playing 
Keyboard Instruments, originally published as Versuch 
uber die wahre Art das Clavier zu spielen, Berlin, 1753 
and 1762, translated and edited by William J. Mitchell, New 
York, W. W. Norton, 1949. 

4, Mozart, Leopold, A Treatise on the Fundamental 






































Principles of Violin Playing, originally published as Ver- 
such einer grundlichen Violinschule, Augsburg, 1756, trans- 
lated by Editha Knocker, London, Oxford University Press, 
1948. 








A STUDY OF THE MUSIC AND NON-MUSIC 
REQUIREMENTS IN MUSIC EDUCATION CURRICULUMS 


(L. C. Card No. Mic 58-1381) 


Thomas Clarence Bridge, Ed.D. 
University of Michigan, 1957 


The purpose of this study is to make a critical analy- 
sis of present-day practices in adjusting music require- 
ments to meet increases in non-music requirements. The 
importance of the relationship arises from the fact that 
the past two decades have seen the advancement of con- 
siderable interest in general education. Many institutions 
of higher education have studied their curriculums and 
made adjustments which have placed greater emphasis on 
the non-professional phases of their offerings with the re- 
sult that the administrators of professional studies find 
themselves faced with the problem of developing and main- 
taining high levels of competence in their students with 
less curricular time. The present study is concerned with 
the solution to this problem as it applies to the training of 
public school music teachers. 

Part I discusses general education, its definition, back- 
ground and influence on contemporary higher education. 

Part II of the study is a statistical treatment of data 
drawn from a random sample of fifty schools training pub- 
lic school music teachers. The curriculums of each insti- 
tution in the sample were divided into nine categories 
(variables) which include total semester hours, total music 
hours, total non-music hours, general education hours, 
professional education hours, basic music hours, applied 
music hours, music education hours, and music literature 
and history hours. These variables were arranged in in- 
creasing order of the non-music requirements and the 
total sample of fifty institutions was divided into two 
groups of twenty-five each. The twenty-five schools with 
the lower non-music requirement became Group A and the 
twenty-five with the higher non-music requirement became 
Group B. 


The data for the entire sample, Group A and Group B 
were treated statistically to yield the arithmetic means, 
standard deviations, standard errors, and upper and lower 
95 percent confiderice limits for each variable. The means 
of Group A and Group B were tested for significant differ- 
ence. Coefficients of correlation were calculated for non- 
music requirements and each variable in each group. Fi- 
nally the means for each group were compared with the 
suggested curricular proportions of the National Associa- 
tion of Schools of Music. 

The findings reveal a definite negative correlation (r 
equals -.78) between music and non-music hours in curric- 
ulums for the training of public school music teachers. 
They also reveal a high positive correlation (r equals .95) 
between non-music hours and general education hours. 

Basic music hours and applied music hours are found 
to be the categories most likely to be reduced as non- 
music requirements increase. 

If the trend toward general education continues to grow 
it will be virtually impossible for music departments to 
meet the minimum mus.c requirements of the National As- 
sociation of Schools of Music without increasing the total 
hours requirement for degrees. However, the present data 
do not suggest the likelihood of any considerable increase 
in this area. The fact is that, of the nine categories in the 
present study, total hours was the one least likely to vary 
as non-music hours increased. 94 pages. $2.00. 


SYMPHONY NO. I FOR ORCHESTRA 
(L. C. Card No. Mic 58-1619) 


John Harold Moyer, Ph.D. 
State University of Iowa, 1958 





Chairman: Associate Professor Philip T. Bezanson 


This Symphony is scored for piccolo, two flutes, two 
oboes, two clarinets, bass clarinet, two bassoons, contra- 
bassoon, four horns, three trumpets, three trombones, 
tuba, timpani, snare drum, cymbal, bass drum, and strings. 
The three movements are marked as follows: Allegro ma 
non troppo, Andante, and Allegro. 














In general, the movements are cast in the traditional 
forms. The tonal center for the first and last movement is 
E,-while the second movement is in C. Tonality is not al- 
ways used in the traditional sense, but definite tonal cen- 
ters are used to demark important sections of the work. 


Movement 1: Allegro ma non troppo 








The first movement is in sonata-allegro form. The 
two main ideas in the first theme group (A‘ and A’) are 
derived from measures one and two of the introduction. 
The first theme group has a three-part form within itself 
(A' A? A‘). <A’ begins at measure eleven and A” at meas- 
ure nineteen. The second theme group begins in G minor 
(measure 46). A more animated section (derived from 
measures 47-48) leads toward a climax at measure 78. 

The development section (beginning at measure 99) is 
based largely on two sources. The first is a pattern of 
ascending and descending fourths found in the introduction, 
and the second is in measures 19 ar.d 20 (A”). 
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The recapitulation of the introduction occurs at meas- 
ure 141, leading to the first and second theme groups 
which are altered but generally in the same order. Both 
use E as a tonal center. 

The coda, based on first theme material, closes witha 
restatement of the opening five measures of the introduc- 
tion. 


Movement 2: Andante 


This movement is in a large three-part form (A B A). 
The first idea is stated in the brass (measure three) and 
leads toward a full orchestral climax at measure 26. 

The middle section of the piece (piu mosso) uses two 
ideas—the sixteenth-note triplet pattern (measure 35) and 
the more lyric idea beginning at measure 44. This section 
builds to a climax at measure 108, where the first idea re- 
turns. 

The recapitulation presents the material in approxi- 
mately the same order, but dies away toward a soft, quiet 
ending in C. 





Movement 3: Allegro 





This movement follows the structure of a rondo(ABA 
C ABA). These seven sections have the following tonali- 
ties inorder: EAE C#DAE. 

The main idea (measure five) is related to the inver- 
sion of the opening idea in the first movement. The sec- 
ond section enters at measure 47, building toward a climax 
at the return of the first idea. 

Section C (measure 110) is a D-flat major and is more 
episodic than developmental. It ends abruptly at measure 
179, and the first section returns, this time in D. Section 
B appears as previously and builds toward a climax as the 
main theme returns in its home key of E. 

The coda (measure 264) is based on sections C and A. 

134 pages. $2.00. 


THE CONDUCTUS COMPOSITIONS IN MANUSCRIPT 
WOLFENBUTTEL 1206: EDITION OF MUSIC AND TEXT 
VOLUME I: COMMENTARY 
VOLUME II: TRANSCRIPTIONS 


(Publication No. 22,973) 


Ethel Thurston, Ph.D. 
New York University, 1954 


Adviser: Professor Curt Sachs 


This is an edition of the music and text of thirty con- 
ducti* that appear in one of the Notre Dame Manuscripts, 
Wolfenbiittel 1206 (W2). Most of these conducti are 
included also in the three other Notre Dame Manuscripts, 
W1, F, and Ma, which contain much of the same general 
repertory as does W2. In addition, certain of the conducti 
appear in ms. LOA, certain others in Carm bur, certain 
others in MuC, the remaining sources including mss. in 
France, Spain, Italy, England, Germany, and Switzerland, 
the total number of sources coming to over forty, and the 
number of mss. that preserve each conductus ranging from 
one to ten.” Almost all of these sources are in what is 





commonly called modal and syllabic notation, as distin- 
guished from measured notation. 

The provenance of most of our 30 conducti is the Pa- 
risian region, and the dates of origin of most of the pieces 
range from the late twelfth century until shortly before the 
reign of Louis =." 

The conductus texts introduce the sacred symbols that 
were used in the Cathedral carvings and have been em- 
ployed by writers throughout the Christian era, particu- 
larly by certain of the well known philosophers of the 
eleventh and twelfth centuries, such as St. Bernard of 
Clairvaux and Hugh of St. Victor. The greatest as well as 
the smallest things are treated as symbols of Christ, or of 
one of the saints, usually the Blessed Virgin, or of events 
in the life of one of these. 

The symbolism of the bestiaries appears once in Quid 
tu vides Jeremias. Investigators of the conductus have _ 
given little or no attention to this aspect of these works. 

With regard to the notation, the fruits of recent re- 
search’ have made it possible to work out a system of 
transcription that involves much less guesswork than has 
been possible hitherto. In certain conducti the caudal sec- 
tions (whose modal rhythm is made clear by the notation of 
the period) are musically identical with the syllabic ones 
(whose rhythm is not thus made clear). These correspond- 
ances strongly suggest not only that the syllabic sections 
observe modal rhythm, but that an occasional syllable in a 
line or sometimes all the syllables in a line may be ex- 
tended to the value of a perfect long or to an even longer 
value. Furthermore, some of these correspondances be- 
tween syllabic and modal sections are doubly confirmed, 
as they occur in a measured source, Hu, which gives the 
rhythmical values in almost unequivocal form. 

As a result of the above confirmations, it can now be 
established that the Notre Dame Conducti in measured 
sources differ in only minor details from their prototypes 
in the Notre Dame Sources. Because of this, it has been 
possible to compare ninety-two works which are both in 
measured and N. D. sources and determine when and how 
the above mentioned extensions take place; how they are 
indicated in the Notre Dame sources; how the ligatures, 
which sometimes appear in syllabic passages, are divided 
according to the different modes; what is the customary 
rhythmical setting for text lines of certain length; and how 
to solve certain other problems of syllabic notation that 
have hitherto been partially unsolved. 

This comparison establishes that the different ligatures 
in syllabic notation are — as in modal notation — divided in 
various ways; for instance, the ligature of two notes when 
it has the value of a perfect long is divided in modes 2 and 
3 as BL, but, in mode 1, this ligature is sometimes divided 
as LB, sometimes as BL. The ligature of three notes, 
when it has the value of a perfect long, is usually divided 
in modes 2 and 3 as SSL, but sometimes as BBB; in mode 
1, usually as BBB, sometimes as SSL. 

The transcriptions in this edition have been made in 
accordance with the above findings. 

639 pages. $8.10. Mic 58-4999 

1. Sing. conductus, classical Latin plur. conductus. 
However, the plur. conducti was most frequently used by 
mediaeval writers and for that reason is employed here. 

2. Not counting the mss. in which we find Verbum 
bonum et suave (which although strictly speaking a se- 
quence, is included in a conductur fascicule of W2), which 
alone come to over one hundred. 
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TECHNICAL PROBLEMS IN MODERN VIOLIN MUSIC 
AS FOUND IN SELECTED CONCERTOS, 
WITH RELATED ORIGINAL EXERCISES AND ETUDES 


(L. C. Card No. Mic 58-1630) 


Willard Gibson Walters, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Himie Voxman 


The technical demands of modern music for the con- 
temporary violinist are of greater magnitude than he has 
been prepared for through study and practice of traditional 
violin training materials. A long line of formulas and pas- 
sages written by violinist-composers and others has 
formed a set pattern of approach to the technique for the 
violin. This has constituted a foundation that is inadequate 
for the expanded technique required by modern music. 

A group of violin concertos by recognized contempo- 
rary composers, who are probing the periphery of musi- 
cal ideas and materials, was selected for study in order to 
discover those technical requirements which, in the light 
of traditional technique, were new or an expansion of 
fundamental practices. The concertos selected for this 
composite view of modern technical demands were the 
following: 


Samuel Barber, Concerto for Violin, Op. 14 
Béla Bartok, Concerto for Violin 

Alban Berg, Concerto for Violin 

Benjamin Britten, Concerto for Violin No. 1 in 
_ D Minor, Op. 15 oe a 
Darius Milhaud, Second Concerto for Violin 
Arnold Schoenberg, Concerto for Violin, Op. 36 
Igor Strawinsky, Concerto for Violin in D 















































Those elements in the concertos which required tech- 
nique beyond that of traditional studies were isolated and 
grouped for the purpose of discovering possible patterns 
which could be used as the basis for a series of exercises 
and studies designed to meet these needs. 

The results of this survey reveal the following char- 
acteristics in the material studied: 

1. An increasing complexity of note and rest values 
interspersed with many irregular accents. 

2. Numerous meter changes, often appearing in rapid 
succession. 





3. Melodic lines with unusual leaps of fourths, 
sevenths, ninths, and elevenths. 

4, Extensive use of the higher positions on all strings, 
with extraordinary across-the-strings relationships of the 


fingers. 


9. Unconventional scales with a variety of pitch rela- 
tionships foreign to both the ear and digital control. 

6. Frequent chromatic alterations creating aural, 
visual, and intonation problems. 

7. Multi-stop chords and broken chords of singular 
formation, requiring new and complex finger relationships 
in all positions. 

8. An increased use of the bow for percussive, more 
articulate effects. | 

9. Refinement of pitch control in the use of quarter 
tones. 

10. An extended use of fingered octaves. 
11. Unconventional triple and double harmonics. 

The reorientation of the ear for new tonal relationships 
was found to be one of the primary problems encountered. 
New concepts of pitch relationships are needed as a part of 
violinistic technical background. A need is shown for a 
severance of the diatonic encirclement of traditional study. 
Directly related to this problem of tonal orientation is the 
rapid visual recognition of the greater complexity of chro-. 
matic alterations, and the more unusual relationships of 
pitch symbols. 

Development of control in the use of new finger rela- 
tionships, a higher degree of finger independence, a mas- 
tery of lateral and horizontal finger extensions, as well 
as Closely controlled finger placement,- were found to be 
imperative for technical, musical, and artistic perform- 
ance of contemporary music. 

Contemporary Violin Studies, a series of exercises and 
études designed to incorporate the technical elements 
called forth by modern composers’ demands, form an in- 
tegral portion of this study. They provide study material 
for an expansion of violin technique. Application of the 
techniques and procedures presented in the Contemporary 
Violin Studies may be made to all music written for the 
violin. This includes not only solo materials but also or- 
chestral and chamber works of former times as well as 
more recent compositions. 

The conflicting uses of technical directions encoun- 
tered during the course of this study indicate the need for 
a comprehensive study of the signs, symbols, and termi- 
nology used in violin playing. 261 pages. $3.40. 











THE CONSTRUCTION AND TESTING OF A 
FORCED CHOICE SCALE FOR THE EVALUATION 
OF STUDENT TEACHERS IN VOCAL MUSIC 
AT THE JUNIOR HIGH SCHOOL LEVEL 


(L. C. Card No. Mic 58-1747) 


Robert Harry Watkins, Ed.D. 
University of Illinois, 1958 


The forced choice scale developed in this study is in- 
tended to measure pupil opinions of student teachers in 
junior high school vocal music. The scale items were 
collected from pupils’ descriptions of music teachers. 
Favorability indices were derived from pupil ratings of 
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item favorability, and items were considered equally favor- 
able, if their means were close enough for the standard 
errors of the means to touch or overlap. Discrimination 
indices were derived from pupil ratings of how closely 
each item described best and poorest music teachers. Chi- 
squares were then computed to test whether or not items 
discriminated between best and poorest teachers. In ad- 
dition, a panel of experts rated each item as to its impor- 
tance to the success of a music teacher. 

Blocks of items were formed by matching items for 
equal favorability, with two discriminating and two non- 
discriminating items in each block. Forty items met these 
criteria, resulting in ten blocks. Five blocks were made 
up of equally favorable items, and five were of equally un- 
favorable items. The pupils were directed to check the 
two items in each block which most closely described 
their student teacher. 

The scale was tested on forty-two subjects from six 
midwestern universities. Each subject was rated by his 
pupils using the forced choice scale, and by his cooperat- 
ing teacher using the Beecher Teaching Evaluation Record. 
Each subject also took the Minnesota Teacher Attitude In- 
ventory, and final grades in student teaching were com- 
piled. Scores for the forced choice scale were computed 
by tabulating the proportions of pupils who rated the dis- 
criminating items in each block, prefixing those for un- 
favorable blocks with minus signs, and adding the propor- 
tions algebraically. 

An analysis of the results revealed fourteen items 
which carried the load of the discriminating power of the 
scale. These items were selected as a purified form of 
the scale, and the subjects were rescored on these items 
only. The manner of construction allows the scale to be 





considered valid if it is reliable. The reliability was com- 
puted by the Kuder-Richardson formula 20 as modified by 
Hoyt. The complete scale yielded an internal consistency 
coefficient of .533, and the coefficient of the purified form 
was .745. 

Pearson product-moment r’s were computed between 
all measures, but the few classed of final grades made co- 
efficients involving them subject to wide error. Only two 
r’s showed statistical significance. These were the corre- 
lation between the two forms of the forced choice scale, 
which was .594, and that between the Beecher Teaching 
Evaluation Record and the final grades, which was .555. 

The bias of the scale was tested by directing a group of 
pupils to rate an imaginary teacher so as to give him the © 
best possible score. Scores for this were computed, and 
the score for each form of the scale was above the mean, 
but by less than one standard deviation. 

The forced choice scale developed in this study dis- 
criminates among student teachers as it measures the 
opinions of their pupils. It does not measure the same as- 
pects of student teachers as the instruments with which it 
was compared, but it measures how student teachers com- 
pare with best and poorest teachers in the opinions of 
pupils. This judgment appears to refer to competence in 
teaching, although this is not the same competence meas- 
ured by the Beecher Record. 

The forced choice technique appears to be appropriate 
for the purpose of this study, particularly in view of its re- 
sistance to bias. The possibilities of the scale have not 
been fully explored, but the results indicate that the quali- 
ties of teachers valued by pupils need further study. 

105 pages. $2.00. 
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A PHARMACODYNAMIC STUDY 
OF SHIGELLA NEUROTOXIN 


(L. C. Card No. Mic 58-1643) 


Robert Graves Brown, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. George A. Emerson 


The neurotoxin of Shigella dysenteriae was prepared 
from a rough strain of this micro-organism. Dose-effect 
curves are given for lethality and increase in reactive 
threshold in Swiss- Webster mice. Using a modified do- 
lorimetric technique to estimate reaction time of mice to 
contact-heat stimuli, the neurotoxin appears to be a pro- 
gressive depressant of the central nervous system. The 
characteristic latent period before such response occurs 
may be obliterated by pre-treating toxin with egg-yolk 
emulsion. The toxin is inactive upon excised smooth mus- 
cle and skeletal muscle-nerve preparations. It is also in- 
active on the blood pressure of the anesthetized dog. 

82 pages. $2.00. 








A PHARMACOLOGIC STUDY 
OF CERTAIN NUCLEOSIDES AND NUCLEOTIDES 


(L. C. Card No. Mic 58-1762) 


Paul Vincent Buday, Ph.D. 
Purdue University, 1958 


Major Professor: Tom S. Miya 


The nucleosides and nucleotides have attained a para- 
mount significance since their structural and biological 
role in the nucleic acids and coenzyme systems of cells 
have been elucidated. The “energy-rich” nucleotides cata- 
lyze and serve as substrates for manifold intracellular 
biochemical reactions. Because of the importance these 
nucleic acid derivatives play in metabolic processes, a 
pharmacologic study of their action on tissue systems was 
undertaken. 

Intracerebral injections (lateral ventricle) of high con- 
centrations of adenosine triphosphate (ATP) in the con- 
scious rat evoke clonic-tonic convulsions. Lower doses of 
this nucleotide and of adenosine produce an akinetic or 
anergic condition with asthenia of the limbs. Methacholine 
chloride injections made in the same manner elicit a 
somewhat similar state. 
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In situ frog hearts were perfused with equimolar con- 
centrations of ATP, guanosine triphosphate (GTP), uridine 
triphosphate (UTP), and cytidine-diphosphate-5’choline 
(CDPCh). With the exception of ATP, all failed to elicit 
any positive inotropism. ATP failed to potentiate the ino- 
tropic actions of 1-epinephrine and l-arterenol. The 
vagomimetic properties of ATP and adenosine were par- 
tially antagonized by concomitant perfusion with methylene 
blue. ATP, but not adenosine, antagonized the effects of 
pilocarpine on the frog heart. 

Inhibition of the isolated heart of Venus mercenaria 
was produced by ATP. This action is similar to that 
evoked by Ach but the latter compound is much more po- 
tent (Ach-9.37 x 107" M vs ATP-6.72 x 10%M). Antago- 
nism to the inhibitory actions of ATP and adenosine mono- 
phosphoric acid (AMP) on the clam heart by benzoquinon- 
ium, and by serotonin, suggest that the adenyl compounds 
act in a manner similar to that of Ach. Uridine and guano- 
sine in high concentrations elicit little effect on this prep- 
aration. 

Adensoine produces a marked loss in tonus and spon- 
taneous contractility of the isolated rat ileum. Tachyphyl- 
axis to this action was observed. ATP elicits a loss of 
tonus in low concentrations and an increase in tonus in 
high concentrations. Both ATP and adenosine, in equimo- 
larities, are ephemerally antagonistic to serotonin and 
barium-induced spasm, but not to spasm induced by 
methacholine. 

On the estrogenized, isolated rat uterus, ATP produced 
marked contractions, increased tonus and irritability. 
These actions of the nucleotide are readily inhibited by low 
concentrations of epinephrine and papaverine. Adenosine, 
AMP and CDPCh in equimolar concentrations had no effect 
on this preparation. 139 pages. $2.00. 





AN INVESTIGATION CONCERNING THE INFLUENCE 
OF PHARMACOLOGIC AGENTS ON THE 
PERMEABILITY OF THE BLOOD-BRAIN BARRIER 


(L. C. Card No. Mic 58-1790) 


Troy Lamar Kerley, Ph.D. 
Purdue University, 1958 


Major Professor: Dr. George K. W. Yim 


The report that physostigmine shortened the anesthetic 
latent time in mice by increasing the rate of barbital en- 
trance into the brain (1), prompted this investigation of 
brain penetrability. Meralluride, ammonium chloride, di- 
phenhydramine hydrochloride, diphenylhydantoin sodium, 
para-chloromercuribenzoate sodium, and 2,4-dinitrophenol 
did not shorten the latent period of barbital (250 mg./Kg. 
IP) and were assumed not to modify the blood-brain bar- 
rier. Physostigmine, bromodiphenhydramine, and acet- 
azolamide decreased the latent period of barbital, and sub- 
sequent analysis of blood and brain barbital levels, by the 
method of Goldbaum (2), showed that all three drugs also 
increased the penetration of barbital through the blood- 
brain barrier. The shortened latent period in physostig- 
mine (0.8 mg./Kg. IP) pretreated rats, however, appeared 
to be due essentially to a reduced barbital threshold; the 
barrier alteration was not evident until after the onset of 





sleep. The shortened latent period with bromodiphenhydra- 
mine (10 mg./Kg. IP) again was not due primarily to bar- 
rier alteration; the higher brain levels were in part due to | 
the higher blood levels found. Acetazolamide pretreatment 
(200 mg./Kg. SC) facilitated barbital transfer into the 
brain, not by increasing the blood barbital levels. It short- 
ened the onset of sleep chiefly by the facilitation of barbital 
transfer through the blood-brain barrier. 

The alteration of barrier permeability could not be cor- 
related with the resleep phenomenon. Attempts to elucidate 
the mechanism of acetazolamide barrier modifying action 
indicated that the diuretic or acidotic properties of this 
drug are not involved in its ability to shorten the barbital 
latent period. 116 pages. $2.00. 


REFERENCES 


1. Greig, M. E. and Mayberry, T. C., J. Pharmacol. Exptl. 
Therap., 102, 1-4 (1951). 


2. Goldbaum, L. R., Anal. Chem., 24, 1604-1607 (1952). 


METABOLIC N- AND O-DEMETHYLATION OF 
MORPHINE- AND MORPHINAN-TYPE ANALGETICS 


(L. C. Card No. Mic 58-1935) 


Akira Eddie Takemori, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Assistant Professor Gilbert J. Mannering 


The metabolic demethylation of morphine and several of 
its congeners is known to occur both in whole animals and 
in isolated systems employing liver slices or fractions of 
liver homogenates. The N-demethylation of narcotic drugs 
has taken on particular interest because of recent investi- 
gations which have pointed out the similarity between the 
receptors for narcotic drugs and the enzymes that N-de- 
methylate these drugs. On the basis of this similarity, it 
has been suggested that any changes occurring in the de- 
methylating enzyme activity during the development of tol- 
erance might reflect changes taking place on the drug re- 
ceptor. Other workers offer the interesting idea that 
oxidative demethylation (dealkylation) to produce nor- 
compounds may be the first step in the reaction sequence 
leading to analgesia. 

The present problems are to see whether one or a num- 
ber of enzyme systems are responsible for the demethyl- 
ation of various narcotic drugs, to investigate the enzy- 
matic kinetics of the demethylation reactions, to determine 
the effect of the structure of the drugs on the rate of de- 
methylation, to determine whether demethylation relates at 
all to tolerance or other pharmacological action, and to de- 
termine what function, if any, the demethylating enzymes 
serve in normal metabolic processes. 

Compounds were so selected that N- and O-demethyl- 
ation could be studied separately 11 individual compounds 
and in combination in a single compound. Microsomal plus 
soluble fractions from liver homogenates of mice were in- 
cubated with these alkaloids and the liberation of formalde- 
hyde was used as the measure of demethylation. A study of 
the kinetics of N- and O-demethylation of morphine- and 
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morphinan-type drugs revealed that the reactions are lin- 
ear for only 15 to 20 minutes. There is a sharp departure 
from zero order kinetics after 30 minutes. The departure 
from linearity could not be attributed to limiting amounts 
of substrate or known cofactors, to product inhibition 
(either formaldehyde or the corresponding nor-com- 
pounds), to formaldehyde disappearance, or to enzyme in- 
activation. 

The difference between the enzyme system responsible 
for the demethylation of a methylated aminoazo dye, 3- 
methyl-4-monomethylaminoazobenzene (3-methyl-MAB), 
and the systems responsible for the N- and O-demethyl- 
ation of narcotic drugs is clearly demonstrated by the fcl- 
lowing observations: $-diethylaminoethyldiphenylpropy]- 
acetate hydrochloride (SKF 525-A) does not inhibit the 
demethylation of 3-methyl-MAB at concentrations which 
would inhibit N- and O-demethylation of morphine- and 
morphinan-type analgetics; a single intraperitoneal injec- 
tion of 3-methylcholanthrene into rats induces a three-fold 
increase in the enzymatic activity for the demethylation of 
3-methyl-MAB, whereas that for the narcotic compounds 
are unaffected; and finally, the optimum pH for the de- 
methylation of 3-methyl-MAB is about 7.4 while that for 
the demethylation of the morphine- and morphinan-type 
compounds is about 8.1. The disproportion in the N- and 





O-demethylating capacities of the livers of different spe- 
cies suggests that N- and O-demethylating systems may 
also differ. 

The N-demethylation of both morphine and morphinan 
compounds greatly increases if the 3-hydroxyl group is 
substituted. This effect was shown not only by measuring 
the formaldehyde liberated but by isolation and quantitation 
of the demethylated metabolites of codeine (methoxyl sub- 
stitution in the 3-position in addition to the N-methyl 
group). This effect is not due to improved availability of 
the drug to the enzyme or to intermolecular hydrogen 
bonding. 

A lack of stereospecificity is shown by the demethylat- 
ing system in its actions on the 1- and d-isomers of 3- 
hydroxy-N-methylmorphinan. It is also seen that there is 
a lack of stereospecificity of the inhibitory action of the 1- 
and d-isomers of 3-hydroxy-N-allylmorphinan on the de- 
methylation of 1- and d-isomers of morphinan-type drugs 
by livers of mice. These observations show that the simi- 
larity between the receptors for narcotic action of mor-. 
phine and morphinan compounds and the receptors for the 
enzymes that demethylate these compounds is not as great 
as has been proposed. : 87 pages. $2.00. 
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JUDGMENT AND MOTIVATION IN 
CONTEMPORARY INTUITIONIST ETHICS 


(L. C. Card No. Mic 58-1644) 


Grayson Douglas Browning, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor David L. Miller 


The strongest argument against contemporary ethical 
intuitionism is that the purely cognitive status accorded 
judgments of obligation under such a theory provides no 
basis for motivation to action. For example, H. A. 
Prichard and Sir David Ross do not successfully show how 
knowing what one ought to do may determine one’s action. 
The reason they cannot do this is due to the incompatibility 
between the two following doctrines: (1) the properly in- 
tuitionistic theory of the cognitive nature and rational 
source of moral judgments, and (2) the traditional view 
that desires alone can be motives to action. Current op- 
ponents of intuitionism tend to agree with Hume in sacri- 
ficing doctrine (1) in order to retain (2). This thesis pre- 
sents another alternative, namely, that the proper defense 
of ethical intuitionism would be the construction of a dif- 
ferent theory of motivation by means of which purely cog- 
nitive judgments can play an integral role in determining 
moral action. 

A preparatory examination of the current intuitionistic 
views on the nature and knowledge of moral obligation es- 
tablishes several relevant points. Most important, we find 
that the moral act is an activity of willing or choosing 
rather than overt behavior. Secondly, we find that moral 
intuition is not the perceiving of a constitutive property 





but the “apprehension” of a consequential attribute of cer- 
tain kinds of situations. The attribute so apprehended is 
that of fittingness. Thirdly, the actual fittingness of a par- 
ticular situation is never self-evident. Finally, obligation 
is not reducible to fittingness, but is consequential upon 
belief that a certain action is fitting. One’s obligation is 
never self-evident. 

The doctrine that desires alone motivate rests upon 
two basic confusions: (1) the confusion between consider- 
ation of a motive as an efficient cause, on the one hand, 
and as a ground of action on the other, and (2) the con- 
fusion between consideration of desire as a state of con- 
sciousness and as a state of the body. That a state of the 
body can be an efficient cause of overt behavior cannot be 
disputed, but it is not for that reason a motive to willing. 
There is no a priori reason why one state of the mind 
should precede action more often than another, Anyhow, 
to ask for a motive is not to ask for a cause but to 
ask for the naming of certain factors of one’s character 
which, together with a statement of the circumstances at 
hand, are sufficient grounds for concluding a choice. De- 
sires are not factors of one’s character in the required 
sense, but such states of the consciousness must certainly 
be considered among the circumstances at hand. 

The conclusion that I recommend to the intuitionists is 
that the motives to moral action, i.e. to moral choice, are 
the traits of character usually called one’s principles. 
Judgments arrived at by a wholly rational means and held 
to be true in a manner that may be called completely cog- 
nitive may nevertheless supply motivational explanations 
in the sense that they may provide the principles of action 
themselves or the occasions for the subsumption of alter- 
natives of action under them. 217 pages. $2.85. 
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THE PEOPLE IN THE SOCIAL ROLE 
OF THE CHURCH ACCORDING TO LAMENNAIS 


(L. C. Card No. Mic 58-870) 


Brother Robert Alfred Francoeur, F.I.C., Ph.D. 
University of Notre Dame, 1958 


This work attempts to analyze Lamennais’ concept of 
the people in order to estimate whether within the com- 
plete context of his thought, he conceived the Church capa- 
ble of assuming the leadership of a mass movement. 

The first chapter is a biography of Lamennais in which 
his intellectual development is traced through the mile- 
stones of his life. Since Lamennais first launched his lit- 
erary career as a traditionalist, the second chapter is a 
study of the main characteristics of Traditionalism: anti- 
intellectualism, belief in a principle of authority (divine 
right of kings), social consciousness and revealed religion. 
Contrary to most traditionalists, Lamennais did not hold 
that the monarchic form of government was an essential 
part of his program. Thus, his conviction that social order 
was indifferent to all forms of government enabled him to 
withdraw his support from the monarchy when he saw that 
it had become an obstacle to his program of social regen- 
eration. 

Lamennais’ interest in the direct social role of the 
Church towards the people came after he had changed from 
Traditionalism to Liberalism. This reversal in Lamen- 
nais’ thought brings into focus the question of its continu- 
ity. Was Lamennais guilty of self-contradiction or was he 
consistent? The third chapter takes up this problem and 
attempts to establish that the unifying thread which binds 
the different phases of his evolution is the end of all his 
efforts: the Christian renovation of the people. 

Lamennais’ concern for the salvation of the people is 
the key to the paradox of his successive theoretical stands. 
Although he repeatedly changed the means of effecting his 
program — monarchy, democracy, pope and popular in- 
stinct — he unswervingly pursued the same end: the inter- 
ests of the people. Consequently, in the fourth chapter his 
concept of the people is analyzed and circumscribed. This 
concept, however, is neither static nor clear-cut. By the 
people, he seems to understand a homogeneous mass of in- 
dividuals bound by common beliefs, working for their high- 
est concrete good through the free exercise of rights and 
duties instinctively known. He admitted, however, that be- 
fore this ideal could be reached a work of social regener- 
ation would have to take place. This was the role which he 
had in mind for the Church. 

The fifth chapter studies the role which Lamennais had 
outlined for the Church and concludes to its impossibility. 
This role was essentially one of education and Catholic ac- 
tion, but it could be carried out only if the Church divorced 
itself completely from the State and adopted the program 
of civil liberties. The Church, however, rejected his stip- 
ulations by condemning his doctrine of separation and pub- 
lic liberties. In Lamennais’ mind this could only mean 
that the Church had sabotaged the interests of the people 
in exchange for the protection of the State. The social re- 
generation would have to proceed without the instrumen- 
tality of the Church. 

In reality, although Lamennais had incessantly pressed 
the Church to take the leadership of the liberal popular 
movement, he had unconsciously but logically denied it this 
role by repeatedly affirming that all initiatives stem from 











the people. Thus, within the complete context of .Lamen- 
nais’ thought, the Church never really rises to the leader- 
ship of a mass movement. 168 pages. $2.20. 


A COMPARATIVE STUDY OF THE RELATIONSHIP 
BETWEEN PHILOSOPHY AND THEOLOGY 
AS EXEMPLIFIED BY REPRESENTATIVES OF 
NEO-AUGUSTINIANISM, NEO-THOMISM, 
AND NEO-EXISTENTIALISM 


(L. C. Card No. Mic 58-1841) 


David Hugh Freeman, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Professor Francis Clarke 


This thesis is primarily concerned with contemporary 
efforts to set forth the relationship between philosophy and 
Christian theology within neo- Thomism, neo- Augustinian- 
ism, and neo-Existentialism. 

The first chapter makes use of the writings of Gilson 
and Maritain to illustrate the neo-Thomists’ general in- 
debtedness to Aquinas for his conception of the relation be- 
tween faith and reason, his view of God, and the way in 
which God is knowable. 

Chapter two introduces the reader to the Dutch philoso- 
pher Herman Dooyeweerd, and after establishing the lat- 
ter’s indebtedness to Augustine, it examines Dooyeweerd’s 
critique of reason which attempts to establish an intrinsic 
connection between faith and reason. 

Chapter three deals with the neo-Existentialism of Paul 
Tillich by showing the way in which Tillich’s theological 
system incorporates philosophy into the structure of the- 
ology by giving theological answers to philosophical ques- 
tions. 

The fourth, and final chapter, summarizes and gives a 
comparative analysis of the positions elaborated. Our crit- 
icism is in the main internal criticism in which, at least 
for the sake of the argument, we assume the basic presup- 
positions of the position under consideration and point out 
the difficulties and consequences of the view discussed. To 
the extent that we engage in external criticism, we limit 
ourselves to such presuppositions which are acceptable to 
at least one of the schools of thought dealt with in the first 
three chapters. 

In the course of our analysis it becomes evident that 
Dooyeweerd would transform the essence of philosophy, 
whereas Tillich, Maritain and Gilson desire to establish an 
intrinsic relation between philosophy and theology, a rela- 
tion determined by the nature of the two forms of endeavor. 
However, Tillich’s conception of the role of reason and the 
nature of theology results in a correlation between philoso- 
phy and theology in which philosophical analysis of the 
human situation gives rise to existential questions, the 
answer to which theology discovers in Christian symbols. 

When Gilson and Maritain seek to establish a harmony 
between reason and the Christian faith, the latter includes 
a belief in a supernatural deity, a deity which Tillich re- 
jects, since he accepts the criticism of naturalism with 
respect to any supernatural view. 

Thus, whereas Gilson and Maritain employ reason to 
demonstrate the existence of God, thereby demonstrating a 
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harmony between reason and the Christian faith, Tillich’s 
use of reason leads to a symbolic conception of God. 

It is therefore evident that while Tillich appears to 
share a common desire with Gilson and Maritain, a desire 
to establish a harmony between philosophy and Christian 
theology, Tillich is in fact hostile to any theology with ob- 
jective content, and to any philosophy which claims to be 
able to do more than raise questions capable of receiving 
subjective answers. — 

In conclusion it becomes apparent that few philosophers 
who do not belong to one of the schools discussed will be 
satisfied with the solutions offered. The historical actual- 
ity, the fact that the relationship between philosophy and 
theology, is discussed by philosophers, is a sufficient rea- 
son, however, to warrant its treatment by an historian. 

It is beyond the range of our interest to treat positions 
which are opposed to the answers considered. However, 
opposition to the positions compared may fall into at le: - 
two classes. The first assumes that there is a basic c: 
flict between philosophy and theology so that any attem, to 
establish a harmonious relationship is necessarily doomed 
to failure. The second class of critics in contrast is also - 
convinced that there is a harmonious relationship between 
philosophy and theology, but they offer counter proposals to 
the solutions discussed. 

It is to be hoped that our analysis will provide a basis 
for a further systematic treatment of the problem. 

186 pages. $2.45. 


THE IMPERATIVE FUNCTION 
OF AN ETHICAL JUDGMENT 


(L. C. Card No. Mic 58-1843) 


Thomas Maclay Gregory, Ph.D. 
University of Pennsylvania, 1958 


Adviser: Elizabeth F. Flower 

Kant bequeathed to moral philosophers a conception of 
ethical imperativity as being unique and central in moral 
experience; in short it was categorical. Many thinkers 
since then came to think that this unique imperativity con- 
sisted in the description of naturalistic or non-naturalistic 
predicates in the moral judgment. In the Twentieth century 
various analysts showed that ethical imperativity is a con- 
trolled expression of and a guided evocation of complex 
human attitudes and beliefs that are connected with be- 
havior. Uncritical assumptions, insufficient breadth of 
analysis, and an indifference to linguistic usage, have in- 
troduced confusion into the general understanding of the 
function of an imperative ethical judgment. Thus this the 
sis attempts an analysis of the function of an imperative 
ethical judgment which consciously strives to avoid these 
limitations in the belief that clarification will result. 

Our analysis is concerned first with naturalistic ethi- 
cal views which sought a complete explication of ethical 
imperatives by translating all ethical judgments from an 
“ought” or imperative form to an equivalent indicative 
form which was more in harmony with scientific analysis. 
Rather than survey the multitude of naturalistic views, or 
Classes of naturalistic views, we studied the methods of a 
formal reduction or translation of an imperative ethical 





judgment to an indicative judgment. Reduction attempts 
based upon indirect discourse, a specialized indirect dis- 
course, authority, symbolic substitution, complex syntax, 
pragmatic function, intuition, intuition and syntax, and two 
types of three-valued logic, by Jorgensen, Casteneda, Grue- 
Sorensen, Hofstadter and McKinsey, Bohnert, Ross, Von 
Wright, Hall, Storer, and Menger, respectively, were ex- 
amined and shown to have been unsuccessful in explaining 


an ethical imperative’s meaning by an indicative reduction. - 


The positive result of this survey is, first, a proof from 
the work of Beardsley and Lewis that the imperative has a 
semantical status of its own parallel to that of an indicative, 
and then an indication that failure to retain the proper con- 
ception of the imperative usage issues in confusion. 

Next we turn to emotive views of the ethical imperative 
as expressed by Aldrich, Reichenbach, Edwards, and in 
particular Stevenson, all of whom recognized the ineradi- 
cable aspect of the imperative feature in ethical discourse. 
A study was also made of the informalists Toulmin and 
Hare who similarly find a legitimate place for the moral 
judgment conceived of as an imperative in a metaethical 
explanation of moral language. 

A subsequent comparison of Stevenson and Hare re- 
vealed what appeared to be serious differences in thought. 
Careful consideration of the method of analysis used by 
each of the two men, of his aims, and of his attitudes to- 
ward the other’s position leads to the conclusion, however, 
that many of the differences in thought of these two phi- 
losophers can be resolved or reconciled. Their views can 
best be described as necessary complements in the total 
picture of the ethical situation where one attempts to use 
language in which motivational and directional elements 
are coordinated to achieve a result characterized as “good” 
or *right.” 137 pages. $2.00. 


SOME PHILOSOPHICAL ASPECTS OF COSMOLOGY 
(L. C. Card No. Mic 58-2026) 


Laszlo Harangi, Ph.D. 
University of Pittsburgh, 1958 


Cosmology which is the study of the large scale features 
of the cosmos is in a favorable situation today owing to 
much improved observational instruments and methods, 
and to the advance in the related sciences, mathematics 
and physics. 

Cosmology in a stricter sense began with the Pythago- 
reans whose views on the planetary system influenced Co- 
pernicus to formulate his heliocentric conception of the 
universe. Before Copernicus the Ptolemaic system, which 
was geocentric, prevailed. 

Early modern science — Galileo, Kepler, Newton — 
paved the way to the present theories of the universe. 

Static models of the universe were formulated by math- 
ematical reasoning — Einstein, de Sitter, Milne — with infi- 
nite time scale and with finite though unbounded space. 

The evolutionary theory believes that the universe 
started from a gigantic explosion in the past and the ex- 
pansion still goes on— Le Maitre, Gamow. 

The steady-state theory holds that matter is continually 
created in the universe which later forms the galaxies. The 
new material forces the galaxies to expand. The proponents 
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of this steady-state theory are Bondi, Gold, Hoyle, and 
others from England. 

The cyclic-creative theory — Reiser-Vanderjagt — holds 
that there is an overall equilibrium between the manifest 
and unmanifest world. Matter is created via the Cosmic 
Lens as the field-energy of an ocean of electrical density 
is converted into corpuscles. 

The concepts of space and time have been changed in 
the theory of relativity. Einstein pointed out that the two 
concepts separately do not exist. Only space-time con- 
tinuum exists which is the universe. He also proved that 
matter is concentrated energy, and energy has mass. Mo- 
tion is relative and it must have a system of reference. 

The creation of matter is explained by two opposing 
theories. One is the evolutionary or “big bang” idea, which 
says that the present matter in the universe was created 
by the explosion of a primordial atom in less than a half- 
hour. The steady-state and cyclic-creative theories hold 
that matter is continuously being created in the universe. 

Life may appear on those planets in the universe where 


the conditions are favorable. Man stands midway between ~ 


macrocosm and microcosm and his greatest mission is to 
understand and enjoy the products of nature. Cosmologists 
describe God in nonanthropomorphic terms as they see it 
in the order of nature and human thought. 

The different philosophical aspects as employed by 
modern cosmology have helped to give us clearer ideas, 
and thus a better understanding of the universe. 

132 pages. $2.00. 


. NON-COGNITIVIST ANALYSIS 
OF MORAL LANGUAGE: 
A STUDY OF MEANING AND JUSTIFICATION 


(L. C. Card No. Mic 58-1451) 


Rajendra Prasad, Ph.D. 
University of Michigan, 1957 


The objective of the present work is to offer an ana -- 
sis of moral language. The enquiry is centered around the 
two chief problems of meaning and justification. In every 
chapter, except the first, there are two distinct sections. 
In the first section the author’s own position is stated, and 
in the second a critical examination of the relevant views 
of Hare, Nowell-Smith, and Stevenson is given. 

The central thesis with regard to the nature of a moral 
judgment is that it is primarily non-cognitive. This means 
that the primary purpose of the speaker in its normal or 
ordinary uses is not to convey information, but to persuade 
someone to act, or to express his own decision to act, ina 
certain way. It is also used on some occasions for self- 
persuasion. However, to say that it is primarily non-cog- 
nitive does not mean that it is wholly or purely so. Itis 
rather accepted that it does have a cognitive content as 
well, but that is secondary for a variety of reasons. The | 
method of investigation adopted here consists in examining 
the various aspects of the ordinary uses of moral lan- 
guage, and emphasis has always been given on the concrete 
situations in which the language is used. It has been shown 
that the facts of understanding a moral judgment, assenting 
to it, etc., support the present thesis. 

The above view is based on a general theory of 





language outlined in Chapter II. It has been maintained 
there that a linguistic expression is to be called cognitive 
or non-cognitive according as the primary purpose of the 
speaker in uttering it in usual cases is to convey informa- 
tion or to do something else. It has also been shown that 
an expression can be used to perform a variety of functions 
even at the same time, and a detailed discussion of some 
important non-cognitive uses has been given. 

On the question of moral justification the present posi- 
tion is that a moral judgment can not be justified merely 
by means of factual judgments. Somewhere or other, in 
the chain of reasoning, there must figure some moral 
maxim or principle. Maxims and principles are general 
moral judgments. The former are subsumable under more 
general judgments, but the latter are not because they are 
conceived to be the most general. It is further held that 
moral reasoning is not as rigorous as non-moral reasoning 
because of the role played by human decision in it. Moral 
maxims and principles are not as rigorously universal as 
are the universal propositions of logic and sciences be- 
cause the conditions of their application and the notion of 
facts to which they are claimed to apply are not laid down 
with as much of definiteness and precision as is the case 
with the latter. We have to decide whether a particular 
maxim (or principle) applies to a given case or not. It is 
held, therefore, that the relationship between premise and 
conclusion in moral reasoning is not that of logical entail- 
ment. 

In the last chapter of the work a brief discussion of the 
nature and tasks of ethical analysis is given, and some of 
its important types are explained. They have been called 
descriptive, prescriptive and constructive. The first aims 
at describing and clarifying the actual uses of moral 
terms. The second proceeds to offer normative sugges- 
tions as to how they should be used. The last one attempts 
to formulate a theory of moral language designed to ex- 
plain the important facts involved in its standard uses. The 
present analysis is claimed to be of this type. 


277 pages. $3.60. 


THE SOCIAL AND EDUCATIONAL PHILOSOPHY 
OF GEORGE BERNARD SHAW 


(L. C. Card No. Mic 58-2050) 


Samuel Hardy Spector, Ed.D. 
Wayne State University, 1958 


Adviser: Robert Rothman 


This study is an outgrowth of the writer’s conviction 
that the philosophy underlying Ceorge Bernard Shaw’s 
work, both dramatic and non-dramatic, has great social 
and educational implications today, and that an analysis of 
it would furnish important insights into current problems 
of social process, with particular emphasis upon their edu- 
cational aspects. The theme of central importance in the 
development of the study is Shaw’s emphasis on the cre- 
ative impulse of man and the need for some sort of social 
reorganization to free man for his creative function. The 
implications derived from this theme supply the rationale 
for Shaw’s Socialism, his creative religion, and his edu- 
cational outlook. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





2170 


PHILOSOPHY 





The study analyzes Shaw’s social and educational 
thought in relation to the conventional reform movements 
and shows how Shaw arrives at his social and educational 
philosophy based on a semi-mystical theory of Creative 
Evolution. It develops the influence on Shaw of men like 
Lamarck, Samuel Butler of the nineteenth century, Berg- 
son, Schopenhauer, Nietzsche, and Marx and the Utilitar- 
ians, the advocates of Romantic Socialism, the Fabians, 
and Rousseau and his followers. The study also traces 
Shaw’s development as an evolutionist and his strong ob- 
jections to the Darwinian concepts of evolution. Careful 
attention is given to the role Shaw attributes to the Life 
Force in all human endeavor; in fact, throughout the study 
the will of the Life Force is shown to be Shaw’s dominant 
force behind human striving for a greater self realization. 
Shaw utilizes the Lamarckian emphasis of the will as an 
important factor in the evolutionary process and envisions 
mankind, through the exercise of its will, reaching for 
gradual evolutionary development which may ultimately re- 
sult in a level which he calls the Superman. 

The study analyzes Shaw’s pertinent criticisms of 
nineteenth-century educational practices in the light of 
Shavian objectives and shows that from the point of view 
acceptable modern educational philosophy Shaw is basi- 
cally in agreement with such men as Rousseau, Pestalozzi, 
Herbart, Froebel, and Dewey. Attention is given to the 
fact, however, that Shaw’s educational philosophy is part of 
a broad social philosophy whose objective is a social struc- 
ture which will free man for a creative function. For this 
reason considerable analysis is given to Shaw’s criticisms 
of current political, social, ethical, religious, and esthetic 
practices which to Shaw fall short of mankind’s highest 
aspirations. The writer attempts to develop throughout the 
study the fact that underlying the quips, the buffooneries, 
the gibes, there is in Shaw a deep seriousness, a humility, 
a dedication, and a faith in humanity which are often lost to 
the casual observer. Shaw’s method of startling the 
reader by belittling common practices is but a device to 
arouse a re-examination of the problems with the hope of 
correcting our social weaknesses. 

Beneath his brusque exterior Shaw displays a deep 
concern for man’s present welfare and for all possible de- 
velopment of man’s potentialities. The study establishes 
Shaw as a thinker who presents a considerable intellectual 
challenge to our age and, along with it, a strong educa- 
tional challenge. Although it may be assumed that Shaw’s 
belief in the Life Force may not meet with popular accept- 
ance, it may also be assumed that Shaw’s plea for greater 
utilization of man’s intelligence and will to produce a 
better world will meet with wide acceptance. 

170 pages. $2.25. 


THE PSYCHOLOGY OF THE PASSIONS 
IN THE OLD STOA 


(L. C. Card No. Mic 58-1743) 
Jerry Willmert Stamard, Ph.D. 
University of Tlinois, 1958 


Stoicism has been a chief source of wisdom for ethical 
theory. A major problem for Stoic ethics, theoretically as 
well as practically, was an explanation of the passions.. 





Because the passions prevented man from attaining happi- 
ness, a means had to be devised to avoid or overcome them. 
With this in view, the Old Stoa undertook an investigation 
of the nature of man, in the hope of discovering the cause 
of passion. 

Zeno, the founder of the Stoa, established the pattern 
which was followed, in the main, by his disciples. His ex- 
planation must be reconstructed from the five radically- 
different definitions of passion. Investigation reveals that 
these definitions formed a portion of a comprehensive the- 
ory of man. Furthermore, they serve as an index to the 
two major influences upon Zeno’s psychology of the pas- 
sions, namely (i) the physiologists and medical writers of 
the pneumatic tradition and (ii) the main stream of Greek 
philosophy extending back from the Cynics, under whom 
Zeno first studied, to Aristotle and Plato. Each of the cur- 
rents of thought contributed to Zeno’s explanation of pas- 
sion: the former, by explaining it in pneumatic or physical 
terms; the latter, by explaining it in an intellectualistic 
fashion as some form of mental or cognitive defect. 

When these two influences are recognized, the purpose 
behind the attempts made by Zeno’s immediate successors 
to explain passion can be understood. Their main purpose 
was to unify Zeno’s explanation, epitomized by the five def- 
initions, in such a way as to do equal justice to the two 
sides of his doctrine - the pneumatic and the non-pneu- 
matic. 

The literary remains of Cleanthes, Zeno’s successor, 
are so meagre that only the outlines of his theory of pas- 
sion can be established with certainty. In principle, 
Cleanthes added nothing new to Zeno’s explanation; he was 
occupied largely with the task of deriving the logical con- 
sequences which had remained implicit in the teachings of 
Zeno. Hence, Cleanthes’s role should be viewed as that of 
initiating the systematization of the theory of the passions. 

Chrysippus, the last scholarch of the Old Stoa, brought 
to completion the efforts of Cleanthes. Thanks to the many 
references in such later writers as Cicero, Galen and 
Plutarch, his theory of the passions is known in some de- 
tail. The outstanding feature of his theory is that he was | 
able, in virtue of two leading principles, to fully synthesize 
the two sides of Zeno’s explanation into a systematic and 
comprehensive psychology of the passions. | 

The two basic principles of Chrysippus’s psychology of 
the passions are (i) the pos echon doctrine and (ii) his the- 
ory of judgment. The pos echon doctrine is an ontology in 
terms of which changes of state of the soul’s pneuma de- 
termine the higher-order cognitive and conative processes 
such as thought, sense perception, assent and impulse. His 
theory of judgment is essentially the identification of pas- 
sion with false judgment to which assent is granted that 
one ought to respond to the situation in question in an im- 
passioned manner, that is, irrationally. The two principles 
themselves coalesce in the sense that the complex judg- 
mental sequence can be stated in terms of pneumatic 
changes of state of the soul just as the pneumatically-ex- 
plained processes of thought, assent and impulse can be 
described as judgmental acts. By reason of this mutual 
translatability, Chrysippus’s final analysis of passion 
comprehends both the pneumatic and the cognitive sides of 
passion, thus making possible a systematic account of the 
whole of man’s nature and his relation to externals. 

325 pages. $4.20. 
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THE AESTHETIC OBJECT 
IN SANTAYANA AND DEWEY 


(L. C. Card No. Mic 58- 1744) 


Bernard Herbert Suits, Ph.D. 
University of Illinois, 1958 


Santayana and Dewey seek to formulate aesthetic theo- 
ries on naturalistic foundations. For both philosophers 
nature figures in aesthetic theory primarily as a concept 
embracing processes of a biological or psychological char- 
acter, and they accordingly view the special problem of 
aesthetics as the attempt to account for the phenomena of 
beauty or of art in terms of biological or psychological ex- 
perience. The theories may be regarded as sharing the 
claim that the aesthetic object is reducible (or at least that 
all the scientifically knowable properties of the object are 
reducible) to the experience in which it arises or in which 
it has effects. 

In the present study the thesis is maintained that de- 
spite their initial reductionist intentions, both philosophers 
are forced, in order to make their theories consistent with 
other doctrines they wish to support, to reinstate a concep- 
tion of the aesthetic object as in some significant sense 
distinguishable from its genesis and its effects. The study 
is a comparison of the ways in which Santayana and Dewey 
modify their initial reductionist formulations to the end of 
establishing an aesthetic object in this sense. 

The study is divided into three Parts. Part one pro- 
poses and attempts to substantiate the thesis that Santa- 
yana’s definition of beauty as objectified pleasure is radi- 
cally ambiguous, and that in consequence the meaning he 
assigns to “objectification” suffers an unacknowledged 
change as the argument of The Sense of Beauty develops. 








As “projection” objectification collapses the distinctions 
between object, genesis, and effect, but as “formation” ob- 
jectification reinstates those distinctions. It is argued that 
Santayana is forced to this tacit change in the meaning of 
the definition primarily because of value considerations. 





Part Two attempts to resolve an apparent contradiction 
between some implications of Dewey’s theory of genuine 
experience and his aesthetic doctrine that the work of art 
has “objective” properties which it is the function of the 
critical appreciator to discern. The seeming contradiction 
arises from Dewey’s insistence that his theory of genuine 
experience requires that art works be identical with unique 
experiences. However, an examination of Dewey’s theory 
of experience reveals that the doctrine of objectivity does 
not violate the conditions of genuine experience but follows 
from them. The principle of the “resisting object” in his 
theory of experience is seen to have as its correlative in 
his theory of art the “public work,” and it is argued that 
the public work is identical with the aesthetic object. 

Part Three is devoted to a comparison of the means by 
which Santayana and Dewey solve the problem of the aes- 
thetic object. In the light of the interpretations of Parts 
One and Two, the two theories are shown to exhibit parallel 
developments consisting in a series of dialectical opposi- 
tions between the subjectivity and the objectivity of aes- 
thetic principles. For both philosophers a resolution is 
attained which combines the desirable features of the sub- 
jective and the objective in a theory of the aesthetic object. 
But while Dewey’s resolution requires the identification of 
aesthetic objectivity and aesthetic autonomy, Santayana’s 
resolution requires their disjunction. In order to account. 
for this conflict in their conclusions, a detailed comparison 
of their general theories of art as a process of rational 
formation is undertaken. Important differences in their 
conceptions of criticism, form, and the artistic process 
are revealed, and the explanation of these differences is 
found in the fact that while Santayana tends to oppose art 
as process and art as value, Dewey identifies these princi- 
ples. This disagreement is shown to follow from their the- 
ories of the relation of process to value in general, and 
ultimately from their theories of nature. It is concluded 
that nature functions as a metaphysical principle in 
Dewey’s, but not in Santayana’s, aesthetics. 

357 pages. $4.60. 
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TEMPERATURE DEPENDENCE OF SOUND DISPERSION 
IN HALO-METHANE GASES 


(L. C. Card No. Mic 58-2177) 


Robert Clyde Amme, Ph.D. 
Iowa State College, 1958 


Supervisor: Dr. Sam Legvold 


Ultrasonics provides an excellent means for the inves- 
tigation of heat capacity lag in polyatomic gases.’ It is 
generally the specific heat of vibration which first begins 
to lag the acoustic cycle at high frequencies where the vi- 
brational energy becomes “frozen in” and no longer par- 
ticipates in the thermal oscillations. This phenomenon is 
explained by the assumption that thermal collisions are 
rather inefficient in transferring energy from translational 





to vibrational degrees of freedom. A molecule which is in 
an excited vibrational state will then survive on the aver- 

age a large number, Z,,, of collisions before it can lose a 
quantum hY of energy. It is this number, called the colli- 


sion lifetime, which is computed from experimental meas- 


urements of vibrational heat capacity lag and compared 
with values predicted from collision theory. 

In this work, a number of halo-methane gases have been 
investigated over a range of temperature. The observed 
temperature dependence of the collision lifetimes has been 
interpreted on the basis of the energy excitation theory *” 
and also on the basis of the Landau-Teller theory. It has 
been shown that, with certain reservations, the latter the- 
ory is superior to the energy excitation approach. There 
is a clear indication that the postulation of an energy bar- 
rier in the energy excitation theory is in contradiction to 
observation. 

Experimental work consisted of the determination of 
dispersion in the velocity of ultrasound in the region of 0.1 
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to 100 megacycles per second. Wavelengths were meas- 
ured by use of an ultrasonic interferometer similar to that 
described by Rossing.* Dispersion curves were obtained 
for twelve halo-methanes at 100°C., nine at 200°C., and 
four at 300°C. The results were correlated with those ob- 
tained by Rossing at room temperature, and the logarithms 
of the vibrational deexcitation probabilities P,, (= 1/Z 1) 
were plotted against T~’°, where T is the absolute tem- 
perature. The nearly linear dependence observed is a 
verification of the Landau-Teller assumptions. From the 
slopes the range of intermolecular forces were calculated. 
The values obtained for this range were very nearly 0.12 
Angstrom, which indicates that only the steepest portion of 
the molecular interaction potential is effective in yielding 
transitions. The long range forces of attraction serve to 
facilitate the transition by increasing the kinetic energy 
just before collision. 96 pages. $2.00. 
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3, Rossing, T. D. Sound dispersion in halogen- 
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A STUDY BY NUCLEAR MAGNETIC RESONANCE OF 
THE EFFECT OF PRESSURE ON THE THERMAL 
TRANSITION AND THE ROTATOR PHASE 
OF 2,2-DINITROPROPANE 


(L. C. Card No. Mic 58-1640) 


James Jenkins Billings, Ph.D. 
The University of Texas, 1958 


_ Supervisor: Professor A. W. Nolle 


The effect of pressure on the thermal transition and 
the rotator phase of solid 2,2-dinitropropane has been in- 
vestigated by means of nuclear magnetic resonance (NMR) 
in which the absorption line width as a function of temper- 
ature for pressures up to 1,000 kg/cm’ was observed. The 
transition temperature increases linearly with pressure. 
The spin-lattice relaxation time, T, , for atmospheric 
pressure and for 1,000 kg/cm? was measured for temper- 
atures from -11 to 65°C by the saturation method and by 
observing free nuclear precession. In the rotator phase 
T, increases with temperature for one atmosphere but is 
constant under 1,000 kg/cm*. The compressibility was 
measured for temperatures from -10 to 20°C by the differ- 
ential method using mercury as the material of known 
compressibility. The compressibility above and below the 
transition is, respectively, 2.6 x 10~° and 1.2 x 107 cm’/ 
kg. The volumetric thermal expansion was also measured 
for temperatures from -20 to 15°C by observing the rise 
of mercury in a capillary tube attached to a small glass 
- bulb of about 3 cm* volume. The thermal transition at 
-5°C is especially evident. The thermal expansion above 
and below the transition is, respectively, 6.5 x 107* and 
1.3 x 107* per” C. The lattice constant at room tempera- 
ture and at a temperature below the transition was 





measured by the powder method of X-ray crystal analysis. 
Above the transition it is 8.86 + 0.07A and below, 17.8 
+ 0.14. 

The data indicate three types of motion in the rotator 
phase, two of them appearing at -5 °C, the third already 
existing. The narrowing of the NMR line width is partly 
accounted for by general molecular reorientation, but 
self-diffusion also exists. The thermal expansion data 
suggest that Schottky holes are formed. The three mo- 
tions can be described in terms of correlation times 
which, for diffusion, general molecular reorientation, and 
reorientation of the CH; group, are about 107°, 5 x 107” 
and 1.4 x 10-” sec, respectively. A calculation based on 
pairs of protons shows that T, is not accounted for by dif- 
fusion. Theory for the combined effect on T, of the two 
reorientational motions is applicable, but the calculated 
values do not agree with experiment as to temperature de- 
pendence for atmospheric pressure. 

It seems that the experimental results for T: can best 
be explained as follows. Ti is small for temperature just 
below the transition indicating long correlation times. At 
the transition T, increases markedly, indicating shorter 
correlation times in the rotator phase. At the same time 
the dielectric constant and the NMR line width change 
sharply, the dielectric constant becoming large and the 
line width narrow. In the rotator phase there are now 
some molecules with long correlation times as in the non- 
rotator phase and others with short times. With increase 
of temperature more molecules with long correlation 
times take on short times resulting in an increase in T,. 
The dielectric constant also increases with temperature 
indicating that more molecules can line up with an electric 
field. Under 1000 kg/cm’ T, changes markedly at 12°C, 
the transition temperature, but thereafter is constant with 
temperature, meaning that the mechanisms increasing T, 
in the rotator phase are now suppressed. The mechanism 
of diffusion is not markedly suppressed under this pres- 
sure since the line width narrows at 12°C where the large 
change in T, occurs. 

An entropy of transition is calculated to be 10.6 e.u./ 
mole. A change in the heat capacity of 26.5 cal per mole 
per degree is also calculated for the transition. 

83 pages. $2.00. 


HIGH RESOLUTION INFRARED SPECTROSCOPY 
WITH SPECIAL REFERENCE TO METHANE 


(L. C. Card No. Mic 58-1382) 


Douglas Edward Brown, Ph.D. 
University of Michigan, 1957 


The purpose of the work described in this thesis was 
two-fold: 1) to complete the construction of a multipass 
vacuum infrared spectrometer, 2) to use the instrument to 
study part of the vibration-rotation spectrum of methane. 

A calibration system using a Fabry-Perot interfer- 
ometer and visible light, a two-pen recording unit, anda 
gas absorption cell were added to the spectrometer, and 
the alignment in the six-pass arrangement completed. In 
addition, the fore-optics were rearranged, the LiF prism 
replaced with infrared filters, and the electronics modi- 
fied. On completion, the resolving power was found to be 
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approximately 90,000. This is below the expected resolv- 
ing power of the instrument and possible causes of the dis- 
crepancy are discussed. | 

The infra-red absorption spectrum of methane from 
4100 cm™ to 4650 cm™ was studied with the instrument. 
This region includes active bands identified asy, + v4, V; 
+V,, and ¥, + V,. Using H. A. Jahn’s predictions for the 
coriolis perturbations (of v,), the components of the P and 
R branch lines of V, + V, were identified, and the band ana- 
lyzed to give Y 9 = 4222.23 cm, B’ = 5.23 cm™, 6144 
= 0.48. Some components of the rotational structure of 
V,+vV,were also identified. | 

The perturbations predicted by Jahn were found to be. 
in accord with observation. However, it has been shown 
that a knowledge of the anharmonic potential constants and 
centrifugal distortion terms (as well as pertinent selection 
rules for V, + V4) is required for a complete analysis of 
Vot+V3 andys + Va. 86 pages. $2.00. 


FLUORESCENT DECAY TIMES AND THEIR 
RELATIONSHIP TO THE SCINTILLATION PROCESS 


(Publication No. 24,432) 


George J. Brucker, Ph.D. 
New York University, 1955 


Adviser: Prof. H. Kallmann 


The decay times of the fluorescent light emitted by or- 
ganic solutions, solids, and inorganic crystals when ex- 
cited by high energy radiation were measured. Two 
methods of measurement were employed. In the first 
method pulse heights as a function of input circuit resistor 
were determined, and from this data the decay times were 
calculated. For the second method the light pulses were 
directly displayed on a fast Tektronix 517 oscilloscope. A 
Van de Graaff generator supplied one million volt elec- 
trons for excitation of the scintillators. Decay times were 
‘also determined for substances which were excited by Po- 
lonium alpha, Strontium beta, and Radium beta sources. 
The results indicated that the decay time is independent of 
the mode of high energy excitation. This observation ap- 
plies to organic solutions, solids, and also to a few inor- 
ganic crystals which were investigated. All of the organic 
solutions were found to have a beta to alpha pulse height 
ratio per unit energy of about ten. The organic solids and 


many of the inorganic solids also have a beta to alpha ratio | 


of this order of magnitude. Exceptions are the zinc sul- 
phide type phosphors and some of the alkali halides. The 
dependence of the decay time on the thickness of the speci- 
men and for solutions on the solvent was also determined. 
An increase in decay time was especially large in the case 
of anthracene. Its value was found to be 55 percent higher 
for a thick specimen in comparison to a thin one. For 
some solvents an increase in decay time was noted. For 
instance, diphenylanthracene exhibited an increase of 
about 70 percent when used in butyl phosphate plus naph-. 
thalene compared to its value in xylene. 

109 pages. $2.00. Mic 58-5000 





OPTICAL PROPERTIES OF TELLURIUM 
AND SELENIUM 


(L. C. Card No. Mic 58-1764) 
Robert Stowe Caldwell, Ph.D. 
Purdue University, 1958 
Major Professor: H,. Y. Fan 


The optical properties of tellurium and trigonal and 
amorphous selenium have been investigated at wavelengths 
extending from their fundamental absorption edges out to 
about 152 microns. Since both tellurium and selenium pos- 


sess the same anisotropic crystal structure, polarized ra- 


diation was used. Hall coefficient and resistivity measure- 
ments were made on the samples used or on samples cut 
from the same crystal close to the optical samples. Sev- 
eral difficulties involved in obtaining single crystals, in 
making electrical measurements and in preparing samples 
for accurate optical measurements have been discussed. 

In particular, it is observed that the procedure of grinding 


_ tellurium surfaces produces highly conducting layers 


which, for the purer samples, must be removed by etching 
or by optical polishing. 

The refractive index of tellurium has been determined 
from 4 to 14 microns by measuring the deviation produced 
by an 8° prism. Over this wavelength region, the values de- 
creased from 4.929 to 4.785 for E | C and from 6.372 to 
6.230 for E ||C. For trigonal selenium the refractive in- 
dex was found by measuring transmission interference 
fringes from 9 to 23 microns. The results obtained were 
2.78 for E | C and 3.58 for E H C and were constant over 
this wavelength region. Reflectivity measurements from 30 
to 152 microns indicate that the refractive index of amor- 
phous selenium remains constant at about 2.44. 

In selenium, a variation of the intrinsic absorption edge, 
linear with temperature, has been observed which is con- 
tinuous from the solid amorphous to the liquid phase, indi- 
cating that the energy gap is determined predominantly by 
the spiral chain structure common to both phases. The 
pressure shift of the absorption edge in amorphous sele- 
nium, measured by using pressures up to 1000 atmospheres, 
was found to be about -2.0 x 10~ ev/atm at 300°K which 
shows that lattice dilation alone cannot account for the ob- 
served thermal shift of the edge. The results indicate that 
a shift of -17 x 10~* ev/o,. has to be attributed to the elec- 
tron-lattice interaction. 

A strong absorption band at 11 microns has been ob- 
served in tellurium for the E || C direction only. This band 
was roughly proportional to the hole concentration at all 
temperatures and is attributed to interband transitions, thus 
indicating that there must be two overlapping branches in 
the valence band separated by about 0.11 ev. Analysis of 
the band indicates that holes in the upper branch have an 
effective mass about three times larger than those in the 
lower branch, and that such a band structure can quantita- 
tively explain the high temperature Hall reversal in tellu- 
rium. 

At longer wavelengths the absorption coefficient for 
both the perpendicular and parallel directions increased 
with wavelength. This intraband free hole carrier absorp- 
tion has been determined as a function of the temperature 
and the impurity concentration. It was found to agree qual- 
itatively with the theory of Fan which considers lattice and 
impurity scatterings. Absorption in the intrinsic 
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temperature range, due to both holes and electrons, was 
observed to increase with the carrier concentration but no 
additional bands were observed out to 25 microns which 
might be attributed to the presence of overlapping conduc- 
tion bands. The results indicate that the absorption cross- 
section for electrons is comparable to or greater than that 
for the holes. 

Lattice absorption bands superimposed upon the free 
carrier absorption have been observed in tellurium be- 
tween 24 and 112 microns. Lattice bands have also been 
observed for trigonal selenium from 15 to 70 microns and 
for amorphous selenium from 13.5 to 84 microns. For tel- 
lurium and trigonal selenium, the expected fundamental 
mode species have been determined and are found to be ac- 
tive only for one or the other direction of polarization. In 
general, however, the lattice bands have been observed in 
both directions of polarization so that it appears that they 
must be due to combination modes. 

Reflectivity measurements on tellurium samples having 
about 10** holes/cm* have been used to determine the sus- 
ceptibility due to free carriers from which the effective 
masses for each direction of polarization have been deter- 
mined. At 300°K the result gives m, * = m,* = 0.45 me 
while at 100°K it gives m, * = 0.30 me and m,,* = 0.45 me. 

136 pages. $2.00. 


DESIGN OF A HIGH-RESOLUTION VACUUM-GRATING 
SPECTROMETER FOR THE INFRARED, 
AND ITS APPLICATION TO A STUDY 
OF ¢-TYPE RESONANCE IN ACETYLENE 


(L. C. Card No. Mic 58-2057) 


Theodore James Coburn, Ph.D. 
The Ohio State University, 1957 


High-resolution spectra are of considerable importance 
in the study of molecular structure and the determination 
of molecular constants. The vacuum-grating spectrometer, 
which may be considered to consist of a source, absorption 
cell, monochromator, grating section (Pfund mounting), and 
detector section, is described in detail, together with the 
advantages and/or reasons for the particular choices. 

Several methods of wavelength determination of vibra- 
tion rotation bands are described. These include superpo- 
sition of standard lines, either in absorption or emission, 
use of a secondary beam on the grating of either Fabry- 
Perot fringes or high-order atomic lines, and the use of a 
graduated circle. 

A method for the precise adjustment and alignment of 
the spectrometer is given in detail, including a modified 
knife-edge test. 

Various representative spectra are shown, including 
the 7.5 micron vy, + vy, band of acetylene. Detailed analysis 
of this band revealed a significant change in the value of D 
in the upper excited state. However, because of approxi- 
mations that would otherwise be involved, the combination 
relation © 


R(J-1) + P(J) = 2% + 2(B’-B’) 


16(q4+ a5)” 1/2 
ae Sree ag* Se) ye(g2 5 ayy aa | 


is used to obtain the best value of A,. 85 pages. $2.00. 








THE ESTABLISHMENT OF A SENSITIVE 
AND REPRODUCIBLE PROGRAM OF ANALYSIS OF 
BIOLOGICAL MATERIAL FOR METALLIC ELEMENTS 


(L. C. Card No. Mic 58-1392) 


Stanley Kingdon Derby, Ph.D. 
University of Michigan, 1957 


The role of metallic elements in biological processes 
is acquiring increasing significance in medical research. 
These metals exist in the biological sample in such small 
percentages that a highly sensitive method of detection is 
required. This investigation deals with the establishment 
of a spectrographic program of analysis which is both sen- 
sitive and reproducible. 

In order to facilitate the comparison of various methods 
and techniques, a large volume of hair solution was pre- 
pared. The concentration of this solution was set at 100 
milligrams of hair per milliliter of solution. One hundred 
milligrams represents a rough average of the normal 
weights of the bidlogical samples of skin, hair, and nails. 

The influence of various methods and techniques upon 
the hair solution was studied through the spectral response 
of the elements iron, magnesium, and silicon. These ele- 
ments represented respectively a high excitation potential 
element, a low excitation potential element, and an analyti- 
cally troublesome element. 

Best results for wet sample methods were obtained 
when graphite porous cups were employed with a goose-neck 
reservoir. The graphite porous cup cylinders were 5/8” 
long, 1/4” outside diameter, 5/32” inside diameter, and 
0.025” bottom depth. The goose-neck reservoir was con- 
structed of pyrex glass and designed to continuously supply 
the porous cup with a low level of sample fluid. The wet 
sample program of analysis achieved sensitivities of 0.02 
micrograms of iron, 0.01 micrograms of magnesium, and 
0.06 micrograms of silicon. The values of precision ob- 
tained were: iron 14%, magnesium 73%, and silicon t 7%. 
Two internal control elements, molybdenum and indium, 
were employed. The internal control concentrations were: 
molybdenum 0.0003 mg./mg. of sample, indium 0.01 mg./mg. 
of sample. Thirty second exposures were required with a 
5 ampere spark source. The sample consumed per expo- 
sure was approximately 1/4 milliliter, or 25 milligrams. 

Best results for the dry sample methods were obtained 
when the sample was vacuum dried on flat graphite elec- 
trodes and then oven dried at 500° F. Vacuum drying fur- 
nished especially uniform sample coverage on the elec- 
trodes. The sample was excited with a 20 ampere spark 
source for a two second exposure. The electronic timer 
which timed the exposure interval is described. The dry 
sample program of analysis achieved sensitivities of 0.02 
micrograms of iron, 0.01 micrograms of magnesium, and 
0.01 micrograms of silicon. The values of precision ob- 
tained were: iron +3%, magnesium + 5%, and silicon + 5%. 
Ammonium nitrate was used as a buffer to improve the re- 
producibility. Molybdenum was added as an internal control 
in concentrations of 0.0003 mg./mg. of sample. The sample 
consumed per exposure was approximately 1/10 milliliter, 
or 10 milligrams. 

The best wet sample program and the best dry sample 
program compare favorably in sensitivity and precision. 
The dry sample program is recommended, however, be- 
cause a smaller sample is required and the techniques in- 
volved are somewhat easier. 170 pages. $2.25. 
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STRUCTURE OF THE IRON-CHROME SPINELS 
(L. C. Card No. Mic 58-1773) 


William Davis Derbyshire, Ph.D. 
Purdue University, 1958 


(26+2)%, carbon tetrachloride (unobserved, probably less 
than 3%). 

The explanation offered is that a localized negative 
charge may be able to pull the positron into the cloud of 
electrons bound to the molecule, where annihilation occurs 
quickly. On the other hand, if the molecules are not polar, 
or if they are, but the negative charge is thinly distributed 
over a large region, then many positrons will be able to 
pull off an electron and escape without being captured. 

200 pages. $2.60. 


Major Professor: H. J. Yearian 
X-ray diffraction intensity measurements and satura- 

tion magnetic moment measurements were made on sev- 
eral samples of the spinel system FeFe,-, Cr,.0,, O <x 
< 2, for the purpose of finding the details in the structure 
of this system which were unknown. From the X-ray 
measurements the oxygen parameter of each sample was 
deduced. These parameters indicated inverse spinels for 
low values of x, partially inverse spinels for intermediate 
values of x, and normal spinels for 1. Ss 2% &. 

It was inferred from the magnetic measurements that 
the spins of all cations on A sites are antiparallel to the 
spins of all cations on B sites in spinels with low values 
of x, whereas for other spinels the spins of cations on the 
B sites are not all parallel. This made it impossible to 
determine the arrangement of cations on the A and B sites 


THE THERMAL DECOMPOSITION OF a-LEAD AZIDE 
(L. C. Card No. Mic 58-1677) 


Otto Herman Hill, Ph.D. 
The University of Texas, 1957 
Supervisor: Dr. Claude Wendell Horton 


A study has been made of the thermal decomposition of 


in a spinel from its measured value of magnetic moment, 
except in spinels with a low value of x. The magnetic 
measurements indicated that spinels are inverse in the re- 
gion O< x< 0.3. 92 pages. $2.00. 


ANNIETLATIUN OF POSITRONS 
IN ORGANIC COMPOUNDS 


(L. C. Card No. Mic 58-1653) 


Charles Richard Hatcher, Ph.D. 
The University of Texas, 1958 
Supervisor: W.E. Millett 

In most condensed materials, positrons have a mean 
life of approximately 107° sec. However in some liquids 
and even in a few solids, a complex decay scheme can be 
observed wherein part (1-R) of the positrons decay with a 
lifetime of about 10-"° sec and the remaining ones (R) have 
a mean life T2 of a few times 10~” sec. The “long” 10-" 
sec component is thought to be due to the formation of 
triplet (parallel spin) positronium which is converted to 
the singlet state by collision. Since there are three triplet 
states and only one singlet state, and since other excited 
states are extremely unlikely, it is assumed that 4R/3 
gives the fraction of positrons which form positronium. 

A study of R and 7, has been made for positrons an- 
nihilating in 21 organic compounds. Most of the compounds 
studied consist of a benzene ring where one or two of the 
hydrogen atoms has been replaced with an atom or group 
which tends either to increase or to decrease the electron 
density on the ring. The results show that while T, is 
about the same for most liquids studied, R depends on the 
charge distribution in the molecule, 

Measured values of R for a few compounds are quoted. 
They are: benzene (357 2)%, fluorobenzene (24+ 2)%, chlo- 
robenzene (144 2)%, bromobenzene (6+2)%, iodobenzene 
(442)%, p-xylene (241 2)%, m-xylene (19+1)%, o-xylene 
(1211)%, cyclohexane (30+ 2)%, toluene (26+ 2)%, n-pentane 





> 200 mesh a-lead azide powder samples over the temper- 
ature range from 210-235 C. The surface of a single 
crystal decomposing at 240 + 5°C under hard vacuum has 
~een microphotographed periodically during its decompo- 
sition history. These studies have resulted in the following 
observations. 

(i) The rate of nitrogen liberation upon heating is in- 
itially small, experiences an acceleratory period up to a 
maximum value, and subsequently decreases in the later 
stages. Such a reaction history is characteristic of a chain 
reaction with branching and interference during growth. 

(ii) Compact decomposition nuclei, ascribed to the 
metal, which increase in number and size as time pro- 
gresses, have been observed. 

(iii) The total nitrogen liberated during thermal de- 
composition has been found to be approximately 96 percent 
of that predicted by a reaction terminating in the formation 
of metallic lead and molecular nitrogen. 

(iv) The acceleratory period of the reaction occurs 
over a decomposition range of approximately 1 - 7.5 per- 
cent and can be fitted approximately to either an expo- 
nential or a power law in time. The activation energy as- 
sociated with the exponential formulation is 41.3 kcals 
mole. 

(v) The slopes of log rate vs. log time vary from 6.9 
to 7.2 ina manner which prevents the resolution of a tem- 
perature dependence. Assuming a value of 7 for the time 
exponent and extending the theory developed by Thomas and 
Tompkins for the thermal decomposition of barium azide, 
it is demonstrated that the decomposition of a-lead can be 
described in terms of the formation and growth of stable 
nuclei, which are associated with triple F-centers. The 
rate determining process for the formation of nuclei con- 
sists of the ejection of an electron from the azide ion into 
the conduction band and has an evaluated activation energy 


of 51 


. kcals/mole. Nuclei can grow by the trapping of 


anion vacancies and conduction band electrons or by the 
thermal excitation of an electron from an azide radical 
into one of the vacant levels of an adjacent metal atom. 


The latter is associated with an activation energy of 35 y 


kcals/mole. 
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(vi) The activation energy obtained from plots of log 
rate vs. 1/T show values which vary as follows with the 
percent of the sample decomposed: 5 percent (39 kcals/ 
mole), 10 percent (371. kcals/mole), 15 percent (36.1 
kcals/mole), 20-70 percent (35 t .5 kcals/mole). 

(vii) The stage of the reaction following the rate max- 
imum could not be attributed with any degree of certainty 
to reactions following the unimolecular law or a modified 
Polyani- Wigner formulation applicable to an interface re- 
action. 75 pages. $2.00. 


INVESTIGATION OF THE EFFECTS 
OF FLUCTUATIONS ON PHYSICAL MEASUREMENTS 
AT LOW TEMPERATURES 


(L. C. Card No. Mic 58-773) 


Bernard Kaplan, Ph.D. 
The Ohio State University, 1953 


In order to investigate the possibility of the develop- 
‘ment of superconducting metallic bolometers at very low 
temperatures, measurements were made of the current 
noise power in tantalum and phosphor-bronze in the he- 
lium temperature region. 

No evidence of current noise greater than 4.5 db above 
Johnson noise power was observed in leaded phosphor- 
bronze ia the partially superconductive state at 2.2°K, 
where the temperature coefficient of resistance was 0.17 
deg™. The measurements were made over a frequency 
range of from 200 to 4000 cps. 

A non-optimized phosphor-bronze bolometer was con- 
structed and tested. The time constant was measured and 
found to be 4x 10 sec. Measurements of its minimum 
detectable absorbed power Wrmin were masked by spurious 
“pickup” noise from the chopper motor. A calculated 
value for Wmin, computed from the measured thermal 
conductance, etc., of the bolometer, and the noise factor 
of the amplifier system, was 1 x 107° watts at 250 cps. 
How this figure could be improved upon, perhaps by two 
orders of magnitude, by optimizing the design, and yet 
maintain the small time constant of 4 x 10 sec., is dis- 
cussed. 

Considerable current noise was observed in tantalum 
wire when it was maintained in the intermediate supercon- 
ducting state at 4.2°K by means of a small magnetic field. 
The current noise power was proportional to the square of 
the dc biasing current, i*, and appeared to be largely in- 
dependent of frequency from 250 up to 5000 cps. The ratio 
(n-1) of the current noise power to the Johnson noise 
power was found to be (n-1)/i? = 15(ma)™ in the first se- 
ries of experiments on a tantalum wire immersed directly 
in liquid helium. 

Because of the large value of the temperature coeffi- 
cient of resistance, a = 79/°K, of the above specimen of 
tantalum in the intermediate state, the possibility that the 
observed current noise was due to temperature fluctua- 
tions was investigated. This was done by a second series 
of experiments in which a specimen of tantalum wire was 
freely suspended in an atmosphere of gaseous helium. The 
current noise in the intermediate state at 4.2° K for the 
frequency range 250 to 750 cps was found to be (n-1)/i? 
= 6(ma)~, and for quasi-dc conditions, i.e. for a 





frequency of about 1/2 cps, it was found that (n-1)/i? 
= 6x10°° (ma). 

The observed current noise for the above specimen 
was found to be a marked function of the pressure of the 
helium gas surrounding the specimen, and therefore the 
current noise appears to be due to some kind of tempera- 
ture fluctuations. However, a detailed interpretation of 
the nature of the assembly suffering these temperature 
fluctuations could not be siven, partially because of the in- 
accuracies introduced in 1:easurements of the temperature 
coefficient of resistance, and partially because of the ther- 
mal conductance of the tantalum to its surroundings owing 
to the fluctuations occurring even in quasi-dc measure- 
ments. 

Therefore, another experimental approach was em- 
ployed for the evaluation of the above critical constants. 
This involved a series of experiments in which the tanta- 
lum wire was made part of an ac bridge. It was not pos- 
sible, however, from these experiments to determine un- 
ambiguously the source and mechanism of the observed 
current noise. 111 pages. $2.00. 


Abstract published by special arrangement with 
The Ohio State University. 


MEASUREMENTS OF ELECTRON CAPTURE 
AND LOSS CROSS SECTIONS 


(L. C. Card No. Mic 58-2031) 


William Henry Kasner, Ph.D. 
University of Pittsburgh, 1958 


Two new methods have been devised for measuring 
electron capture and loss cross sections for ions in gases. 
In the first of these, the direct method, the slow charge 
transfer ions formed along the path of the ion beam as it 
passes through a gas are collected. The current due to 
these slow charge transfer ions is then compared with the 
initial ion beam current. This comparison is made for a 
set of fixed beam path increments from which charge 
transfer ions are collected. The second method, the equi- 
librium method, consists of measuring the neutral fraction 
of the beam at fixed positions along its path in a gas. 
Measurements of electron capture and loss cross sections 
by both of these new methods are performed within a single 
collision chamber without changing its internal electrode 
structure. These new methods are superior to previously 
employed techniques in*that the unce:tainties in the beam 
path length and initial ion beam composition are greatly 
reduced. 

These new methods have been used to measure the 
electron capture and loss cross sections for protons and 
hydrogen atoms in H, in the energy range from 2.5 to 35 
Kev. The majority of the measurements have been rela- 
tive electron capture cross sections for protons in Ho. 
These cross sections were quite accurate, two per cent 
error, due to the fact that the inherent errors associated 
with the gas pressure measurements have been eliminated. 

The values of the electron capture cross sections ob- 
tained by these two methods were in good agreement with 
each other. However, large random errors, 12 per cent, 
in the results obtained by the equilibrium method caused 
this agreement to be inconclusive. 
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The results of the electron capture cross section 
measurements for protons in H, were in fair agreement 
with the results obtained by previous workers, for the en- 
ergies above 18 Kev. In the energy region below 18 Kev. 
the results were considerably lower than all others. This 
discrepancy can be partially explained by the fact that dif- 
ferent methods have been used. 

In the energy region below 6 Kev. the relative electron 
capture cross sections for protons in Hz were observed to 
be accurately proportional to the one-third power of the 
energy. A similar power law variation has not been ob- 
served in the results of any previous experiments. 

93 pages. $2.00. 


GENETIC FINE STRUCTURE STUDIES 
ON MINUTE MUTANTS OF T4 PHAGE 


(Publication No. 22,267) 


Howard Ko, Ph.D. 
Purdue University, 1957 


Major Professor: Seymour Benzer 


In the study of mutations of an organism, independently 
arising mutants are often found which have similar mutant 
characteristics. In mapping the mutations some may fall 
within a relatively small genetic segment and so form a 
cluster. Two questions arise about mutants of a cluster. 
First can the mutations be seriated on a map and second, 
does each mutation involve the same alteration of biochem- 
ical or physiological function? 

This thesis is a study of a cluster of mutations called 
minute mutants which produce tiny sharp edge plaques 
(compared with wild) when plated on E Coli B. These mu- 
tants adsorb to B (log phase in broth) at the same rate as 
wild and their latent periods at 37°C are the same (within - 
one minute) as wild. However, each minute (m) mutant has 
a characteristic depressed burst size, ranging from one- 
tenth to one-half that of wild. Burst size correlates 
roughly with plaque size for various mutants. 

The characteristic diminution of burst size of minute 
mutants is presumably due to some physiological defect 
caused by the mutation. Mixedly infecting a cell with wild 
type as well as minute phage results in a higher burst size 
than is obtained in minute-infected cells. The yield of 
phage from cells @ 37°C for 60 minutes after infection 
with wild type phage was decreased by concentrations of 
sodium azide from 10~ M to 4 X 10~ M, while that of m- 
infected cells was not. Phage yields of cells mixedly in- 
fected with both m and wild type phage are also sensitive 
to azide. There is no intracellular selection of wild 
against minute phage in cells mixedly infected with wild 
type phage and m phage in equal numbers (on the average). 

Under growth conditions of non-simultaneous infection, 
there is a strong selection of wild type phage against mi- 
nute phage. Lysates prepared in liquid broth cultures with 
a few hundred particles each of m and wild virus yield 
wild: m ratios of about 100:1. This shows strongly in 
plaque formation. A bacterium plated before burst which 
eageer' some wild type as well as m progeny, tends to score 
as mm". 

In order to construct a genetic map, six m mutants 





were crossed in all possible pairs. Also a double mutant 


was isolated and crossed with each of the single mutants. 
The progeny of each cross were plated on B, and the per- 
centage of particles producing wild type plaques was de- 
termined. An approximately linear map was obtained. 
For markers a, b and c (in that order) the probability of 
recombination per mating for a and c is less than the 
sum expected for no interference as well as for positive 
interference. The m region is at least 5% recombination 
units long. us 

With the use of a host range, h marker, the negative 
interference associated with the minute and h region was 
studied. The h marker is about 7.1% recombination units 
from one of the minute markers m102. Three factor 
crosses involving m102h5 X m;, (mj = m105, m104, m101) 
showed that among the m* progeny the h5 marker was 
present in a greater proportion than could be accounted for 
by the Visconti-Delbrick theory alone. Because of the se- 
lection of m* against m, contributions to the apparent neg- 
ative interference were expected to occur from heterozy- 
gotes doubly heterozygous for the two m markers as well 
as the negative interference between exchanges in a given 
phage pairing. 

By the use of the azide sensitive function of wild, the 
wild phenotype as opposed to the mutant phenotype could 
be more precisely detected. The functional unity of the 
minute region was studied by making use of the fact that in 
a certain concentration range of sodium azide, the yield of 
phage from cells infected with wild type phage and the 
double mutant m102m104 were decreased by increasing 
concentrations of azide, whereas that of cells mixedly in- 
fected with m104 and m102 were not. Since the minute mu- 
tants m102 and m104 do not complement each other in 
mixed infections, they may be classified as belonging to 
the same cistron (functional unit as defined by the cis- 
trans test). The cistron is at least 4% recombination units 
long. 71 pages. $2.00. Mic 58-5001 


THE DETERMINATION OF THE RADAR ECHOING 
PROPERTIES OF OBJECTS 


(L. C. Card No. Mic 58-794) 


Jack Raymond Mentzer, Ph.D. 
The Ohio State University, 1952 


In order to be able to predict accurately the perform- 
ance of radar systems with given parameters, such as an- 
tenna gain and signal-to-noise ratio, it is necessary to 
know the scattering properties of the radar targets. As 
far as radar performance is concerned, a target is com- 
pletely characterized by a parameter called the echo area 
(radar cross section). The echo area of an object is de- 
fined as the scattering cross section of an isotropic (non- 
directive) scatterer which gives the same radar return as 
the actual object. 

Because of the difficulty of obtaining accurate solutions 
to most scattering problems, it is usually necessary to re- 
sort to measurement. Moreover, it is desirable to make 
the measurements by the use of scale models, where pos- 
sible, in order to minimize the measuring range and to ob- 
tain the maximum flexibility of the measuring equipment.! 
In many cases, however, the use of modeling techniques 
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still requires antenna-to-target ranges which are too great 
for practicability, and the operation of a model measuring 
system at a reduced range is mandatory. This failure to 
scale the measuring range can cause serious errors Owing 
to incorrect illumination of the model and improper phas- 
ing of the received components of the reflected field. 

A novel method of evaluation of error due to phase 
front curvature was applied to a reflection system operat- 
ing at a wave length of 3.33 cm. The method is based ona 
measurement of the antenna pattern and the measurement 
of the apparent broadside echo areas of a set of metal cyl- 
inders of different lengths but of the same diameter. 

To facilitate calculation of their echoing properties, 
the cylinders were chosen with a diameter large enough to 
prevent the occurrence of resonance effects with varying 
length. This was accomplished with a set of 12 cylinders 
0.67 wave lengths in diameter and ranging in length from 
3.05 to 36.6 wave lengths in intervals of 3.05 wave lengths. 
It was found that under these conditions the echo area of a 
cylinder is proportional to the square of the cylinder 
length. 

Because of the simple relation between echo area and 
length of cylinder it was possible to‘calculate the “ap- 
parent” or measured echo areas of the cylinders when the 
measuring range was short enough to cause serious error 
owing to the combined effects of phase front curvature and 
a nonuniform antenna pattern. Two calculated values of ap- 
parent broadside echo area were obtained for each cylin- 
der, one for the electric field parallel to the cylinder axis 
and one for the magnetic field parallel to the cylinder axis. 
These polarizations are called TM (Transverse Magnetic) 
and TE (Transverse Electric), respectively. For the com- 
parison of theory with measurement an antenna-to-target 
range of 10.7 meters was used. The measured and calcu- 
lated results agreed within six per cent for 20 of the 24 
points. This provided adequate support to the validity of 
the method of analysis of scattering by thick cylinders. 

The errors in broadside echo areas for each polariza- 
tion, based on calculated values, are shown in Table I. 


Table I 





Error in Echo Area 
(Per Cent of Calculated) 


TM TE 


10 8 15 
15 26 30 
20 48 49 
25 70 70 


Cylinder Length 
in Wave lengths 

















These errors, which are prohibitively high for long cylin- 
ders, are the result of a combination of the effects of a 
non-uniform radiating (and receiving) antenna pattern and 
of excessive curvature of the phase front owing to reduced 
measuring range. 

The error due to a non-uniform antenna pattern over 
the target silhouette may be minimized by the well-estab- 
lished procedures of proper antenna design. 

In order to reduce the error due to phase curvature 
without adopting the objectional features of long measuring 
range, a dielectric lens of low dielectric constant was in- 
troduced. The low dielectric material was required in 
order to make the echo from the lens negligible compared 
to the target echo. The lens was designed by the methods 


of geometrical optics to have a focal length of 10.7 meters 
and a diameter of 1.12 meters (36.6 wave lengths). The 
lens material was styrofoam, which has a dielectric con- 
stant of about 1.03. With the antenna located at the focal 
point of the lens, the first surface of the lens is a hyper- 
boloid of revolution, and the second or exit surface is a 
plane. Termination of the lens by a plane surface pre- 
serves the shape of the emerging plane wave established by 
the first surface of the lens. 

The character of the field near the exit surface of the 
lens was studied by the same method as that used to ex- 
plore the fields without the lens. A measurement of the 
antenna pattern across the exit aperture of the lens showed 
that the lens had no measurable effect on the amplitude dis- 
tribution. 

The results of the cylinder tests with the lens are 
shown in Table II. Table II also shows the extent of agree- 
ment between the echo areas of the cylinders calculated for 
plane phase fronts (but still considering the effects of non- 
uniform amplitude) and the echo areas measured with the 
use of the lens. 


Table II 








Error between 
Echo Area 
Measured with 
Lens and Cal- 
culated for Non- 
Calculated for Uni- uniform Ampli- 

form Plane Waves) tude Only 


TM TE TM TE 


Error in Echo Area 
Measured with Lens 


Cylinder Length (Per Cent of 


in Wave Lengths 











10 7 13 0 
15 21 21 7.5 
20 33 33 10 
25 42 40 10 

















Table II shows that the lens reduced the error in echo area 
from 70 to about 40 per cent for the longest cylinder. Al- 
though the remaining error is still excessive, it is clear 
that ‘practically all of this can be attributed to the effects of 
the antenna pattern. This is evident from the agreement 
between measured results and results calculated by con- 
sidering only the effect of the pattern. 

To complete the evaluation of the lens for use in reflec- 
tion measurements, the echo area of the lens alone was 
measured. It was found that the echo area as a function of 
lens position varied sharply as the lens was rotated, having 
a maximum value of 89 square wave lengths when near the 
operating position. However, by deliberate misalignment 
of the lens as little as two degrees from the operating po- 
sition, the echo area could be reduced below one square 
wave length. This can cause no perceptible difference in 
the functioning of the lens, but it reduces the echo area 
well below that of any target large enough to require phase 
correction. 117 pages. $2.00. 


1. Sinclair, George. “Theory of Models of Electro- 
magnetic Systems,” Proc. I.R.E., 36 (November, 1948), 
pp. 1364-70. 
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AFTERGLOW STUDY OF THE DISSOCIATIVE 
RECOMBINATION OF MOLECULAR IONS 
AND ELECTRONS 


(L. C. Card No. Mic 58-2036) 


William Alan Rogers, Ph.D. 
University of Pittsburgh, 1958 


The afterglow period which follows a pulsed discharge 
in pure helium at low gas densities (equivalent to 0.5 to 
2 mm Hg pressure at room temperature) has been studied 
at 300° K and 77°K using combined optical and microwave 
measurement techniques in order to ascertain the true 
nature of the mechanism responsible for the very large 
electron-ion recombination coefficient (approximately 107° 
cc/ion-sec) which had been reported by previous investi- 
gators using microwave measurements of free electron 
density. Similar electron density measurements are cor- 
related with observations of relative intensities of lines of 
the helium atomic spectrum and with studies of the time 
dependence of spectral intensities and of line broadening. 
Results indicate that the afterglow can be understood on 
the basis that it consists of two distinct parts, recogniza- 
ble as an early period of relatively high electron energy 
followed by a period of low electron energy (thermal 
energy). 

The optical measurements at the lowest pressure, es- 
pecially at 77°K, show the clearest separation of these two 
afterglow periods, and provide the best example of an ide- 
ally simplified afterglow prototype or model. In this 
model the ion density in the afterglow immediately follow- 
ing the termination of the discharge is essentially zero, 
while the density of metastable atoms is initially high. The 
afterglow is then sustained by the production of atomic 
positive ions and high energy (16 ev) electrons as a result 
of the collisions of metastable atoms with each other. It 
is shown that the intensity and time dependence of the vis- 
ible radiation in the early afterglow can be accounted for 
by the excitation of metastable atoms to radiating states by 
these high energy electrons. Electron densities of the 
order of 10°° per cc. and metastable atom densities rang- 
ing from 10° per cc. at the end of the discharge to 10°” 
per cc. in the early afterglow are indicated. 

The late, low electron energy afterglow is recognized 
by a distinct increase in intensity of several atomic lines 
with time, accompanied by an increase in the Doppler 
broadening of the atomic line 15876 (3°D-2° P), which was 
selected for this measurement. The time of occurrence of 
this recovery of intensity is found to be consistent with the 
time required for the atomic ions produced in the early 
afterglow to be converted into diatomic ions by three-body 
_ collisions with normal gas atoms. The magnitude of the 
observed late afterglow intensity maximum is consistent 
with the magnitude of the recombination radiation to be ex- 
pected from the measured values of electron density, esti- 
mated diatomic ion density, and the previously measured 
recombination coefficient. The accompanying line broad- 
ening in the late afterglow cannot be explained by thermal 
effects but is consistent with the broadening to be expected 
as a result of the kinetic energy imparted to the excited 
atoms which are produced by the dissociative recombina- 
tion of the diatomic ions with electrons. 

Additional effects noted and discussed are the impor- 
tance of metastable atoms in the production of radiation 
during the discharge and the probable influence of 





vibrational excitation in the diatomic ion on the spectral 


‘distribution of intensity and on the line width during the 


late afterglow. Changes in relative spectral intensities 
and in line width in the late afterglow with time, pressure, 
and temperature indicate a persistence of vibrational ex- 
citation in the diatomic ion. 

Comparative study of the results of the several types 
of observations, together with the apparent agreement be- 
tween a theoretically constructed afterglow and its experi- 
mental equivalent, lead to the conclusion that the early 
afterglow is due to the excitation of metastable atoms by 
electron impact, and that the late afterglow behavior can 
be attributed to the dissociative recombination of diatomic 
ions with electrons accompanied by secondary effects due 
to vibrational excitation in the ion and electronic cascading 
in the radiating atom. 104 pages. $2.00. 


ELASTIC AND INELASTIC SCATTERING OF 18-MEV 
ALPHA PARTICLES FROM NEON, ARGON AND XENON 


(Publication No. 24,403) 


Leo Seidlitz, Ph.D. 
Purdue University, 1957 


Major Professor: Ernst Bleuler 


Renewed interest in the scattering of alpha particles 
has followed confirmation of deviations from Rutherford 
scattering. The successful analyses of elastic scattering 
with optical-model parameters and of inelastic scattering 
with a direct surface-interaction model have prompted the 
extension of measurements to additional nuclides, with 
improved angular resolution and smaller angular intervals 
over a larger angular range. 

The 19-Mev alpha-particle beam from the Purdue 
cyclotron was used to bombard neon, argon and xenon. The 
gases were contained by a thin-walled target cell in the 
center of a scattering chamber. The scattered alpha par- 
ticles, defined by a system of slit pairs, were detected by 
nuclear emulsion plates spaced every 22° from 10° to 170°, 
The r.n.s. angular width accepted was 0.45”. The alpha 
particles were distinguished from other reaction products 
by differential development. Corrections were applied for 
the effects of second-order geometry, but the effects of 
multiple scattering were found to be negligible. 

The elastic scattering from neon and argon show the 
pronounced maxima and minima characteristic of diffrac- 
tion scattering but are equidistant in gy, not sin(gy/2). The 
ratio to Rutherford scattering varies as much as 25-fold 
between successive maxima and minima in the case of 
neon, the well-defined structure indicating a small mean 
free path for absorption of alpha particles in the nucleus. 
Nuclear interaction radii determined on the assumption of 
diffraction scattering by an opaque disk were found to be 
6.36 f for neon and 6.95 f for argon. The angular region 
investigated for xenon was not extensive enough to deter- 
mine reliably whether the observed scattering deviates 
from Rutherford scattering. 

Groups corresponding to the excitation of the 1.63-, 
4.25-, 4.97-, 5.81-, and 7.2-Mev levels of Ne”® and the 
1.46-Mev level of A*° were observed. No excited states 
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were observed in xenon, Notably absent was excitation of 
the 6.74-Mev(0*) level in Ne”°. 

As predicted by direct interaction theory, spherical 
Bessel functions of the proper order could be fitted to the 
cross sections from the first excited (2*) states of neon 
and argon. The required interaction radii were 6.71 f for 
neon and 6.39 f for argon. These cross sections do not 
tend toward zero in the forward direction, which is inter- 
preted as evidence for distortion of the incident and scat- 
tered waves. No agreement was possible for any of the 
other excited states. e 

The pronounced oscillatory nature of the elastic cross 
sections (neon and argon) and the asymmetry of the inelas- 
tic cross sections preclude any large contribution from 
compound-nucleus formation. 

83 pages. $2.00. Mic 58-5002 


DEPENDENCE OF THE ELECTRICAL RESISTIVITY, 
CRUSHING STRENGTH, AND PERMEABILITY 
OF BAKED CARBONS ON THE FILLER 
AND BINDER COKE DENSITIES 


(L. C. Card No. Mic 58-1949) 


Emanuel J. Seldin, Ph.D. 
The University of Buffalo, 1958 


Baked carbon samples were prepared by molding mix- 
tures of petroleum coke particles and coal tar pitch and 
baking them to temperatures in the neighborhood of 
1000°C. The coke particle size, the binder content and 
molding pressure were varied so as to give samples with 
a wide variation in apparent density d and filler density 
do. 

The relationships between apparent density, filler den- 
sity and electrical resistivity p were investigated and the 
range of applicability of Mrozowski’s formula was experi- 
mentally tested. The apparent densities of samples were 
increased by impregnation with pitch and rebaking. The 
formula was found to be applicable to baked carbons made 
with fairly high binder contents, and deviations from the 
formula were found as the binder content was lowered. 

To study the nature of the deviations from the formula, 
measurements were made of the electrical resistivities of 
baked carbons made with a definite particle size and dif- 
ferent binder contents and having the same filler density, 
the carbons being impregnated and rebaked several times. 
The values of 1/p” increase linearly with d-d, for each 
sample with impregnations and rebakings until a certain 
amount of impregnant coke has been added. The slopes of 
the lines increase with increasing binder content until an 
optimum binder content is reached, above which they. start 
to decrease. However, for very low and very high binder 
contents the initial sections of the curves are not linear. 
With increasing impregnation, the slopes of the different 
curves all increase and all the curves join together, form- 
ing a single curve. The initial linear sections of the 
curves are of the type required by the formula of 
Mrozowski. _ 

The resistivities of baked carbons made with single 
size particles and a given binder content are found to be 
roughly independent of the size of the particles for all but 
the smallest particle sizes. For baked carbons made with’ 








mixtures of two particle sizes, the value of the coefficient 
B in the formula of Mrozowski is either the same as or 
intermediate between the values of the coefficient B found 
for baked carbons made from the single size particles and 
the same binder content. 

The crushing strengths of baked carbons increase with 
an increase of both the apparent density and the binder 
content. The crushing strengths of impregnated baked 
carbons made with a wide range of binder contents increase 
linearly with d-d, up to several impregnations, as expected 
according to the formula of Mrozowski. For impregnated 
baked carbons made with very low binder contents, the 
curves of strength vs. d are similar to the curves of 1/p’ 
vs. d. The strengths of baked carbons are lower if the 
samples are molded under excessively high pressures. 

The permeabilities of the baked carbons and some beds 
of packed coke particles to the flow of nitrogen were de- 
termined. The flow follows Darcy’s law. For baked car- 
bons made with a given binder content and having the same 
apparent and filler densities, the permeability is propor- 
tional to the 4/3 power of the weighted average particle 
size. For baked carbons made with one size coke particles 
and having the same apparent density d and different filler 
densities do, the permeability is lower when the filler den- 
sity dy is higher. A model of constriction resistances is 
used to explain the variation of the permeability with the 
filler and apparent densities. 81 pages. $2.00. 


NUCLEAR MAGNETIC RELAXATION IN ALUMINUM 
: (L. C. Card No. Mic 58-1741) 


John Jude Spokas, Ph.D. 
University of Illinois, 1958 


The motional narrowing of the nuclear magnetic reso- 
nance in metallic lithium and sodium have been previously 
successfully interpreted by Holcomb and Norberg in terms 
of atomic self-diffusion. The diffusion constants in alumi- 
num have not yet been determined by the conventional ra- 
dioactive tracer method owing to the lack of a suitably long 
lived isotope. However, Nowick has theoretically predicted 
the self-diffusion constants of aluminum to be Do = 0.45 
cm’ /sec. and E = 1.43 electron-volts. An analysis based 
upon Nowick’s prediction and the observed narrowing of the 
lithium and sodium nuclear resonance reveals that a nar- 
rowing should also occur in aluminum. 

The line width transition in aluminum which is antici- 
pated as per the above has been observed by Seymour. 
However, Seymour’s analysis results in diffusion constants 
which are decidedly lower than Nowick’s estimate. In par- 
ticular, Seymour obtains E = 0.90 electron-volts. The dis- 
crepancies which Seymour is unable to explicate are shown 
to result from the fact that his data were taken in a region 
in which the theoretical interpretation is ambiguous. 

Extensive and precise data on the aluminum nuclear 
resonance have been obtained in the temperature range 
from 77°K to~940° K. The directly measured quantities 
are the time constants characteristic of the decay of the 
longitudinal and transverse nuclear magnetization. Care- 
ful analysis of the line width data which characterizes the 
narrowed resonance in terms of self-diffusion yields the 
activation energy of self-diffusion E = 1.4 t 0.1 electron- 
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volts which is in complete accord with Nowick’s predic- 
tion. The thermal relaxation time, which is evidently en- 
tirely due to the conduction electrons, is experimentally 
found to be proportional to the reciprocal of the absolute 
temperature. 

Pulsed radio-frequency apparatus and techniques which 
allow a significant increase in range and precision over 
pulsed nuclear resonance methods heretofor employed 
have been developed. Notably among the improvements 
are the use of coherent radio-frequency pulses and phase- 
sensitive detection of the transient feeble nuclear induction 
Signals. Sundry other improvements associated with de- 
creasing the effective band-pass and with data taking pro- 
cedures have also been gainfully employed. 

102 pages. $2.00. 


ELECTRIC FIELD INDUCED VIBRATION 
ROTATION SPECTRA OF H, AND D, 


(L. C. Card No. Mic 58-1470) 


Robert William Terhune, Ph.D. 
University of Michigan, 1957 


A number of molecules show no dipole absorption in 
the infrared because of their high symmetry. Condon in 
1932 predicted that such normally forbidden vibrational 
and rotational transitions could be activated with the appli- 
cation of an electric field, and that the same selection 
rules would apply as in Raman spectra. Crawford and 
Dagg have demonstrated the existence of this effect for H,. 
Because of the limited data on the electronic ground state 
of the hydrogen molecule available from far ultraviolet 
electronic spectra, Raman spectra, and quadrupole vibra- 
tional spectra, it was hoped that new information could be 
obtained from electric field induced spectra of hydrogen 
and its isotopes. | 

A special gas absorption cell was constructed in which 
pressures up to 60 atmospheres and electric field 
strengths up to 100,000 volts per cm. could be used. Ra- 
diation from a continuous source passed through the gas 
absorption cell and was analysed by a grating spectrome- 
ter with a PbS detector. An alternating electric field was 
used to induce weak absorption signals at a 90 cps rate. 
The modulation in the transmitted intensity was selectively 
detected with a narrow bandwidth amplifying system tuned 
to 90 cps. The observation of such signals is dependent 
upon the signal-to-noise level, and considerable data on 
this subject is given. With this technique, electric field 
induced absorptions as small as one part in 50,000 were 
observed with a spectral resolution of one cm™ at 4000 
cm. Fifteen lines in the Q and S branches of the funda- 
mental vibration bands of H. and D2 were observed. Fre- 
quency and intensity measurements were made. 

The conclusions that were reached as a result of this 
work are: first, thatit is feasible to make quantitative 
frequency and intensity measurements in electric field in- 
duced spectra; second, that the precision of the present 
results is comparable to that of other data on H, and D2 
and substantiates the most recent Raman determination of 
the fundamental vibrational frequency of H, by Crawford 
and Dagg; third, more than an order of magnitude increase 
in sensitivity and precision in the method is available upon 





modification of the apparatus; and last, that there are many 
more experiments that can best be handled by employing 

an ac modulation technique and observing small percent- 
age absorptions in the infrared. 94 pages. $2.00. 


MOLECULAR CONSTANTS OF InCl FROM ABSORP- 
TION BANDS NEAR 3600 ANGSTROMS 


(L. C. Card No. Mic 58-1938) 


Philip Genevus Youngner, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor J. G. Winans 


The absorption spectrum of InCl was photographed with 
an absorbing path of 8 meters using the Wisconsin 21-foot 
concave grating. The rotational lines of the B(0,0), A(0,0), 
A(0,1), and A(1,0) bands were identified and their wave 
numbers determined. 

An analysis was made of the effects of an incorrect 
numbering of the rotational lines on the combination 


relations and on the graphs of AF) vs. (J+1) and 


J+1 
ty vs. (J+1/2)*. If p, q, and r represent the magnitude 








of the shift from the correct numbering, the analysis shows 
that the combination relations from one band will be equal 
to the combination relations from another band which 
shares the same energy levels whenever p=q =r. There- 
fore, the equivalence of the combination relations is not a 
complete test for determining the correct numbering. 

For bands with Q branches, the analysis shows that any 
: ALF) ys, (+1) to 
approach + infinity as J approaches minus one. The graph 
line will be straight only when the correct numbering has 
been achieved. | 

For bands without Q branches, the analysis shows that 





misnumbering will cause a plot of 





a straight graph line in a plot of vs. (J+1/2) will 


result whenever p=-r. Therefore, two tests are needed 
to determine if the correct numbering has been achieved: 

(1) A straight graph line which shows p =-r. 

(2) The equivalence of the combination relations which 

shows p=r. 

If (1) and (2) are simultaneously satisfied, p = r = 0, and 
the correct numbering has been achieved. The numbering 
of the rotational lines in this study satisfied these tests. 

A rotational analysis gave the following values to the 
rotational constants for System A: 

Bf = 115.5 x 10™$cm™+, a3 = 6.54 x 107™*cm™?, 

D' = 6.5 x 10cm", rg = 2.333 x 1078cm™, 

Be = 109.3 x 107$cm™!, a2 = 5.24 x 107-*cm™?, 

D; = 6.3 x 1078cm™?!, r2 = 2.3985 x 10~8cm™?. 
These results agree, within the range of experimental 
error, with the value re = 2.4012 x 1078cm obtained from 
a microwave absorption experiment on InCl. 

105 pages. $2.00. 
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AN INVESTIGATION OF THE SURFACE STATES 
ON N-TYPE GERMANIUM 


(L. C. Card No. Mic 58-1737) 


Richard Carleton Sirrine, Ph.D. 
University of Illinois, 1958 


The study of semiconductor surface phenomena over 
the past few years has developed a surface model which 
postulates the existence of two types of surface states sep- 
arated by a thin layer of oxide. The inner set of states, 
located at the interface between the oxide layer and the 
semiconductor, has time constants of the order of micro- 
seconds and is believed to be partially responsible for sur- 
face recombination phenomena. The outer set of states 
has time constants of the order of seconds and is greatly 
influenced by the nature of the ambient gas in contact with 
the surface. The research reported here is an attempt to 
clarify this model by combining sets of measurements de- 
signed to separate the influence of the two sets of states on 
the basis of their vastly different time constants. 

The experimental data consist of conductance measure- 
ments on a p-type inversion layer on an n-type germanium 
semiconductor. The p-type material is isolated from the 
n-type base material by applying a bias in such a manner 
that the junction between the p- and n-type material is op- 
erating in the back direction. The conductance of the p- 
type inversion layer is measured as a function of this bias. 
Three bias arrangements are used. First, the conductance 
is measured during a bias pulse which is long compared 
with the time constant of the interface states but short 
compared with the time constant of the outer surface 
states. Then, the conductance is measured as a function of 
time after the bias is rapidly switched from one bias value 
to another. Finally, the conductance is measured as the 
bias is increased stepwise, with the bias held at each step 
long enough for the outer surface states to come into equi- 
librium. 

The experimental conductance measurements are com- 
bined with the theoretical expression for surface 
conductance in order to evaluate the potential at the inter- 
face surface. The variation of this surface potential with 
bias permits the evaluation of the constants of the surface 
states whose occupancy is changing under the particular 
experimental condition. 

The analysis of the data suggests a surface state model 
with the following characteristics: 

(1) There exists a set of states at the Ge-GeO inter- 
face with a density of the order of 10'' /cm’, located about 





0.12 ev below the middle of the forbidden band, which are 
in equilibrium with the valence band at the interface. When 
this equilibrium is disturbed, these states return to equi- 
librium in a time of the order of microseconds. 

(2) There exists a set of states, probably at the outer 
surface of the oxide layer, with a density greater than 
10’? /cm’, which are in equilibrium with the interior of the 
semiconductor. When this equilibrium is upset, these 
states return to equilibrium in a time of the order of min- 
utes. 

(3) When the equilibrium for the outer surface states 


is disturbed, there is a charge transfer over a temperature 


dependent barrier between these states and the interior of 
the semiconductor. Over a large segment of the non-equi- 
librium period, the instantaneous value of the charge resid- 
ing in the states is proportional to the logarithm of time. 
96 pages. $2.00. 


LOW TEMPERATURE HALL COEFFICIENT 
AND CONDUCTIVITY IN HEAVILY DOPED SILICON 


(L. C. Card No. Mic 58-1874) 


George Swartz, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Kenneth R. Atkins 


The Hall coefficient and conductivity of fifteen heavily 
doped silicon samples have been measured. The Hall coef- 
ficient measurements were generally made in the tempera- 
ture region between 15°K and 300°K, while the conductivity 
measurements were taken in the region between 3°K and 
300°K. The general behavior of the Hall coefficient and 
conductivity is similar to that in germanium and other 
semi-conductors exhibiting impurity conduction. Two 
types of impurity conduction were observed; one believed 
to be non-band conduction and the other, band conduction. 
Investigation of the temperature region where transition 
between normal band conduction and impurity conduction 
takes place, shows an extremum in the impurity conduc- 
tion. Comparison of various samples show that impurity 
atoms with the larger ionization energy will have the lower 
conductivity for a given concentration. Between 30°K and 
80°K, the mobility of the charge carriers in the conduction 
and valence bands is inversely proportional to the neutral 
impurity density, indicating neutral impurity scattering. 
Two possible models for impurity conduction and future 
experiments are discussed. 92 pages. $2.00. 
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PHYSICS, NUCLEAR 


A STUDY OF POST-ACCELERATION AND OF WEAK 
CONVERSION LINES IN SAMARIUM-151 AND TIN-113 


(L. C. Card No. Mic 58-1542) 


William Thomas Achor, Ph.D. 
Vanderbilt University, 1958 


Supervisor: Dr. Sherwood K. Haynes 


A study of post-acceleration has been made, yielding 
new information about the limitations and possibilities of 
this method for facilitating the study of low energy elec- 
tron spectra. The major cause of the spurious counting 
observed has been shown to be the acceleration through 
the counter window of essentially zero energy electrons. 
Most of these electrons are produced in processes result- 
ing from the presence of the source. Electrical dis- 
charges, thermionic emission, and spectrometer pressure 
all have been shown to be unrelated to spurious counting 
within the range of values of acclerateor voltage, tempera- 
ture, and spectrometer pressure studied. The difference 
in spurious counting rate associated with variation of 
counter window thickness has been shown to be the result 
of differences in detection of, rather than in production of, 
spurious electrons. It is believed that this method could 
be made practical with more adequate shielding of the ac- 
celerating cell from the source. 


The electron spectrum of the decay Sm*™ La 
has been measured with the lens spectrometer and the 
photon spectrum with a scintillation spectrometer. The 
beta spectrum has been shown to consist of two compo- 
nents, an intense transition (98.3 + 0.3%) with end point 
75.9 + 0.6 kev and a weak transition (1.7 ¢ 0.3%) with end 
point 54.2 + 0.7 kev. The intense component decays di- 
rectly to the ground state of Eu’*’, while the weak compo- 
nent decays to an excited state at 21.710.3 kev. The L 
conversion coefficient of the transition from the excited 
state to the ground state has been measured as 20 f 4, 
This datum, together with a consideration of L/M conver- 
sion ratios, shape of the L conversion peak, and the energy 
separation of the L and M conversion peaks, determines 
the multipolarity as Ml. Interpretation of the data in 
terms of both the shell model and the unified model is pre- 
sented. 

Selected regions of the conversion electron spectrum 


from the decay Sn** EC in" have been studied with the 
lens spectrometer. A weak conversion line arising from a 
transition of energy 253 t 4 kev has been found. The con- 
version intensity of this transition relative to the conver- 
sion intensity of the 392 + 4 kev transition has been meas- 
ured as 2.8 + 1.0x 107°. The data indicate that the 253 kev 
transition is the de-excitation of a state at 645 kev to the 
isomeric state at 392 kev. They further indicate that elec- 
tron capture to both the 392 kev and 645 kev states occurs. 
Use of a gamma-ray intensity of 0.10 for the 253 kev tran- 
sition relative to the 392 kev transition indicates a multi- 
polarity of El for the 253 kev transition. Use of a relative 
gamma-ray intensity of 0.05 indicates Ml multipolarity. 
Interpretation of the data has been made for both shell and 
unified models and for both multipolarities. 

A brief discussion of some difficulties in the applica- 
tion of both the shell model and the unified model to the 





interpretation of nuclear spectra for weakly deformed 
nuclei also is presented. 134 pages. $2.00. 


THE STRUCTURE OF O’8, 
(L. C. Card No. Mic 58-1379) © 


Olexa- Myron Bilaniuk, Ph.D. 
University of Michigan, 1957 


In the past the only source of information concerning 
the nucleon-nucleon potential has been the investigation of 
the bound and free two-nucleon system. With the help of 
the nuclear shell model it begins to be possible to derive 
such information from complex nuclei. Mathematical limi- 
tations, however, restrict theoretical treatment to systems 
with two and three particles (or holes) outside a closed 
shell; the experimental prerequisite is the availability of 
the corresponding isotope and nuclear reaction. Oxygen 18 
— a system with two neutrons outside the doubly closed 
core of O'°— admitted of a detailed theoretical description: 
Redlich (1) and Elliott and Flowers (2), in a nearly com- 
plete absence of experimental data, have predicted energy 
levels for O** shown in Fig. 1. Ensuing spectroscopic in- 
vestigations (3) resulted in an energy diagram also shown 
in Fig. 1, but a meaningful comparison with theory could 
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not be carried out without knowing the spins and parities of 
the levels. To establish these, LiOH with oxygen content 
enriched to 0.75% in O*" has been used as a target for the 
7.8 MeV deuteron beam of the Michigan cyclotron, and the 
angular distributions of protons from O*"(d,p)O’* have been 
studied. The protons, after analysis by a high resolution 
analyzing magnet, have been recorded in Kodak 100 NTB 
emulsions. Comparison with theoretical Butler angular 


‘distributions has resulted in the assignment of spins and 


parities of the three low O’* states, entered in Fig. 1, 
which brings them into qualitative correspondence with the 
theoretical levels; the absence of an excited J = O level in 
the experimental scheme is explained by the low cross sec- 
tion for its formation. A study of the relative intensities 

of the three reaction groups has allowed the conclusion 
that calculations (1) and (2) based on the “atomic” refine- 
ments of intermediate coupling and configuration mixing 
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provide a good qualitative account of nuclear static and 
dynamic properties. 


94 pages. $2.00. 
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m+-p SCATTERING AT 500 MEV 
(L. C. Card No. Mic 58-624) 


Maurice Everett Blevins, Ph.D. 
Duke University, 1958 


Supervisor: Martin M. Block 


Positive pion-proton interactions at 500 Mev have been 
studied with a Hydrogen-filled magnet diffusion cloud 
chamber in a pion beam produced by the Brookhaven Cos- 
motron. There were 178 elastic and 18 inelastic pion- 
proton interactions found. Because of the large spread in 
incident pion energy, the elastic data were divided into two 
groups: events with incoming momenta greater than 550 
Mev/c and events with incoming momenta less than 550 
Mev/c. The mean energies were 335 Mev and 525 Mev, 
respectively. The data were also considered collectively 
with a mean energy of 420 Mev. The events were analyzed 
and center of mass angular distributions were found for 
each energy. 

S and P wave phase shifts were determined by the Ash- 
kin graphical method. It was found that 6,,, although con- 
tinuous with lower energy results, did not agree with the 
Chew- Low prediction. The statistics were inadequate to 
permit discriminating between the Fermi and the Yang so- 
lutions by a continuity argument. S, P, and D wave phase 
shifts were determined and it was found that the D phase 
shifts are quite small and are not required to fit these data 
within the limited statistics. The real part of the forward 
scattering amplitude was found to be close to the value 


predicted by the dispersion relations for all three energies. 


The inelastic events were analyzed by calculating the 
neutral mass from the visible tracks. Masses of the visi- 
ble particles were assigned on the basis of ionization and 
momentum measurements. All of the inelastic events were 
consistent with single pion production. The p+0/n++ ratio 
was approximately one, which is not consistent with the 
excited isobar prediction of 13/2, but is, within experi- 
mental error, consistent with the Fermi model prediction 
of 3/2. The nucleons show a preference for the backward 
hemisphere in the center of mass. The inelastic cross 
section between 475 Mev and 675 Mev is approximately 
25% of the total cross section. 73 pages. $2.00. 





NUCLEON-ANTINUCLEON POTENTIAL FUNCTIONS 
IN PSEUDOSCALAR MESON THEORY 


(L. C. Card No. Mic 58-1904) 


John Nick Hayes, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Kenneth Watson 


The verification of the existence of antiprotons and 
their properties has stimulated the efforts of many physi- 
cists towards an understanding of their properties and a 
correlation of those properties to known nucleon data. It 
is the purpose of this paper to attempt to derive nucleon- 
antinucleon forces on the basis of pseudo-scalar meson 
theory and to find to what extent our knowledge of nucleon- 
nucleon potentials will aid us in our endeavor. This knowl- 
edge is of importance to the whole study of nucleon-anti- 
nucleon cross section because of the possibility of enhance- 
ment of nucleon-antinucleon annihilation processes by the 
presence of attractive forces. 

The calculation is done in four steps: 1. The interac- 
tion between mesons and nucleons is transformed by a 
Dyson-Foldy transformation to a representation where the 
extraction of the non-relativistic parts becomes evident; 
the interaction is then expressed in terms of nucleon and 
antinucleon field operators. The result is then simplified 
by the introduction of approximations under which the com- 
putations must be made. 2. The second part of the calcu- 
lation is the formal construction of the potential from the 
M¢ller wave matrix and the interaction using the procedure 
developed by Brueckner and Watson. 3. Since the proce- 
dure is all algebraic formalism, the results thus obtained 
must still be reduced to configuration space representation 
of the matrix elements. The spin parts are extracted so 
that the resultant potentials are operators in both spin and 
isotopic spin space. 4. The potentials thus derived are 


—used to calculate specific nucleon-antinucleon scattering 


lengths and effective ranges, in order to characterize the 
low-energy scattering processes. 

The results of the computation may be summarized 
briefly: 1. One method for charge conjugation with isotopic 
spin present is given; 2. Nucleon-antinucleon potentials 
may be derived from nucleon-nucleon potentials by chang- 
ing the sign of all terms proportional to (g’ )?"*? where n 
is an integer. The low order annihilation diagrams (which 
do not appear in the nucleon-nucleon case) make no signifi- 
cant contribution at low energies, although at higher ener- 
gies, they give rise to non-local potentials. The higher 
order annihilation diagrams may conceivably make larger 
contributions to the potential at even larger range, but no 
qualitative statement on this point is permitted by the 
present calculation. 79 pages. $2.00. 
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ANGULAR DISTRIBUTIONS FOR ELASTIC 
AND INELASTIC SCATTERING OF ALPHA PARTICLES 
BY B*’, B’, AND S” 


(L. C. Card No. Mic 58-2142) 


Paul Crist Robison, Ph.D. 
University of Washington, 1958 


Using alpha particles with a laboratory energy of about 
43 Mev, angular distributions for the ,S°’(a,q@)i.S reac- 
tions were obtained for elastic scattering and for inelastic 
scattering from each of two excited states in S**. With 
laboratory energies of about 43, 37.5, and 31.5 Mev, the 
angular distributions of elastic scattering and inelastic 
scattering from several excited states of the residual nu- 
clei were obtained for the reactions ; B!% a,q@) 5B*° and 
sB'"(a,a)sB". The resulting distributions revealed that 


low-lying states in isS may be excited by the type of 
single particle interaction described by Austern, Butler, 
and McManus; while the distributions for ,B*’ and .B”, as 
well as those reported by other workers for several other 
light nuclei, suggest interactions resulting in some type of 
collective excitation. 


106 pages. $2.00. 


ON THE PENUMBRA AND SIMPLE SHADOW CONE 
OF COSMIC RADIATION 


(L. C. Card No. Mic 58-1624) 


Melvin Schwartz, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor J. A. Van Allen 


Numerical integration of the equations of motion of a 
charged particle in a magnetic dipole field has been used 
to determine the principal band structure of the cosmic 
ray penumbra in the vertical direction at geomagnetic lati- 
tudes 30°, 35°, 41°, 45°, 50°; and at zenith angles of 45° 
and 60° north, east, south and west at geomagnetic latitude 


41°. Numerical results, based on 374 trajectory calcula- | 


tions performed by AVIDAC at Argonne National Labora- 
tory, are presented in tabular and graphical form. 

Effective cut-off rigidities are tabulated and plotted in 
forms convenient for use in the interpretation of cosmic 
ray observations. | 

Substantial errors in the Schremp shadow cone curves 
have been discovered. Using the newly determined cut- 
offs; it is shown that the Winckler- Anderson experiment at 
40° geomagnetic latitude does not exhibit :any disagreement 
with geomagnetic theory. 135 pages. $2.00. 


THE PROTON POTENTIAL ANOMALY 
IN THE THEORY OF THE NUCLEUS 


(L. C. Card No. Mic 58-1590) 
Prakash Chandra Sood, Ph.D. 
The Florida State University, 1958 


The evidence for the proton potential anomaly—the dif- 
ference between the neutron and the proton potential wells 





apart from the Coulomb term—came through the optical 
model analysis of proton scattering experiments (wherein 
this difference appeared to be constant for all nuclei) and 
shell model studies on last particle binding energies, 
wherein its representation as modification of the Coulomb 
term was found satisfactory. Theoretical considerations 
indicated that such a difference could be accounted for by 
assuming velocity dependent potentials. Other suggestions 
relating the anomaly to neutron excess, and to the nature | 
of nuclear forces were also advanced. 

Using diffuse boundary IPM wave functions corrected 
for various perturbations we find that in mirror nuclei 
pairs the same potential gives correct binding for the last 
neutron and the last proton such that no anomaly is needed 
here and consequently the anomaly cannot be constant for 
all nuclei. Moreover the Coulomb energy differences in 
these mirror pairs are correctly predicted using a classi- 
cal expression for the Coulomb interaction thereby sug- 
gesting that electrostatic laws hold inside the nucleus with- 
out modification. The calculation of nuclear radii with 
these well-tested wave functions yields 1.31 for the nuclear 
radius constant for this region in agreement with the Stan- 
ford electron scattering experiments on light nuclei. 

The wave equation for neutrons in a velocity dependent 
potential is solved in the effective mass representation _ 
with the help of the Oak Ridge ORACLE using the symme- 
trized Hermitian Hamiltonian with a suitable spin orbit 
term to get correct neutron binding energies and proper 
level sequence. The solutions with other Hamiltonian for- 
mulations with respect to the radially varying effective 
mass are compared to conclude that a different choice does 
not appreciably alter the eigenvalues or the level sequence. 
Considering the wave equation for protons in this well it is 
pointed out in contrast to some observations in the litera- 
ture that for the eigenvalue problem the effective Coulomb 
contribution is not expected to decrease and the need for 
anomaly should persist even upon the introduction of veloc- 
ity dependence. Detailed computations of proton binding 
energies confirm this view; however the required anomaly 
is somewhat smaller than in the static case. 

Results on isotopic sets of nuclei suggest that the ob- 
served anomaly is consistent with its representation as 
having the same functional form as the basic potential, and 
its depth linearly proportional to the neutron excess pa- 
rameter (N-Z)/A; the constant of proportionality we call 
“the proton potential anomaly constant.” From calculations 
for a wide range of nuclei the anomaly constant is given 
the “empirical” value 5815 for the static case and 4874 
for the velocity dependent case. The anomaly seems to re- 
duce by a factor m*V7 /m,V, from the,static to the velocity 
dependent case, the starred parameters referring to the 
latter. The anomaly estimaie obtained from semiempiri- 
cal mass surface symmetry energy term based on Fermi 
gas model formulae is in good agreement with our empiri- 
cal value. 

The earlier representation of the anomaly as being 
proportional to the neutron potential with a factor allowing 
interaction with only one half of the like nucleons because 
of the exclusion principle gives too low results whereas 
theoretically it should yield an upper limit. A representa- 
tion connected with the assumption of Heisenberg exchange 
forces is given. A theoretical interpretation based on 
Serber force assumption in conjunction with the general- 
ized exclusion principle governing spin dependent interac- 
tions yields satisfactory results on adopting the two-body 
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problem parameters from deuteron case as extended to 
heavier nuclei. 122 pages. $2.00. 


MESON PRODUCTION IN N-P COLLISIONS 
(Publication No. 22,242) 


William Anton Wallenmeyer, Ph.D. 
Purdue University, 1957 


Major Professor: W. Y. Chang 


Neutrons which were produced by 1.5 Bev p-C colli- 
sions within the vacuum tank of the Cosmotron, when inci- 
dent upon the protons in the Brookhaven twenty-atmos- 
phere, hydrogen-filled, magnet diffusion chamber produced 
a number of three-prong events. 182 of these events which 
were of analyzable quality have been classified as due to 
the reactions n+ p——p+p+7",—-p+p+7~ +7, and 
— p+n+* + a7 in the ratio of (53 t 11) : (8 + 4) : (39 
+ 9) respectively, where the errors given are twice the 
statistical errors to account for classification uncertain- 
ties. 

Even though the double to single meson production 
ratio is considerably lower than that which was found with 
the higher (2.2 Bev max.) energy neutrons in the previous 
n-p experiment by Fowler, Shutt, Thorndike, and Whitte- 
more at Brookhaven, the ratio is still more than twenty 
times as great as the ratio predicted from Fermi’s statis- 
tical theory of meson production. However, the observed 
ratio is in good agreement with the predicted ratio of 47: 
14 : 39 which is obtained from the statistical model as re- 
fined by Kovacs, who takes into consideration the reso- 
nance enhancement of double meson production and the 
suppression by angular momentum and parity conserva- 
tions of the pp- reaction. The observed momentum and 
Q-value distributions are consistent with the statistical 
model. ; 

There is evidence that the p and the m* and also the n 
and the m™ tend to be emitted in opposite directions to each 
other much more frequently than do the p and the m™ or 
the n and the m*. This might be expected from an inter- 
mediate state, excited (T = 3/2, J = 3/2) nucleon model. 
There is no apparent evidence of any specific excitation 
energy for this model from the data. 

117 pages. $2.00. Mic 58-5003 


ANGULAR DISTRIBUTION OF PHOTOPROTONS 
FROM DEUTERIUM FROM 9 MEV TO 23 MEV 


(L. C. Card No. Mic 58-1877) 


Albert L. Whetstone, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Prof. J. Halpern 


Photoprotons from a deuterated paraffin target irradi- 
ated with betatron x-rays have beén detected with a 
Nal(T 1) scintillator. The angle and energy of the protons 
have been measured, and the data has been fitted to the 
angular distribution form f(9) = (A + Bsin?®)(1 + 2 cos Q). 





The ratio A/B rises from a value of 0.015 + .041 for the 9 
to 12 Mev photon group to a value of 0.133 + .020 for the 
20 to 23 Mev group. A/B increases in a complicated way 
suggesting several contributions to the isotropic compo- 
nent. The value determined for 8 agrees with the calcula- 
tion of v,/c. A Schiff thin target spectrum is assumed for 
the incident photons, and the cross section obtained is con- 
sistent with the Marshall and Guth calculations, although 
the energy dependence of the data has slightly less slope 
than the calculated values. 

A method is presented for obtaining energy resolution 
of 3% for protons of 3 to 15 Mev with a Nal scintillator of 
1” dia. aperture. Energy calibration of the detector with 
monoenergetic protons gave an energy vs pulse height line 
having an intercept of 0.46 t .10 Mev. The ratio of a par- 
ticle to proton energy for equal pulse heights was found to 
be 1.93 = .04 for 4.48 Mev @ particles. A CsI scintillator, 
Similarly mounted, gave an intercept of -.17 t .15 Mev and 
an a-proton energy ratio of 1.66 + .07 for 5.3 Mev a parti- 
cles. An interesting modification of the Wilkinson phos- 
wich provides a means of discriminating against electrons. 

134 pages. $2.00. 


RADIOISOTOPES OF GALLIUM 
(L. C. Card No. Mic 58-781) 


Richard Lewis Woodward, Ph.D. 
The Ohio State University, 1952 


Ga*° produced by a (p,gamma) reaction on electromag- 
netically enriched Zn™ decays to 250 day Zn® by positron 
emission and K capture with a half life of 15.22 t 0.08 
minutes. The positrons have a maximum energy of 2.2 
m.e.v. determined by aluminum absorption. A 56 k.e.v. 
gamma ray presently assigned to Ga®*’ has been found to 
result from decay of Ga”. 

The 48 minute half life assigned to Ga“ was not pro- 
duced by proton bombardments of enriched Zn™. Proton 
energies-of 3.65 m.e.v. and 7.5 m.e.v. were used in the 
bombardments. The present assignment is believed to be 
in error. | 

The decay scheme of Ga has been studied, using coin- 
cidence methods and a scintiilation spectrometer. The 180 
k.e.v. and the 297 gamma rays are found to be in cascade 


- and show prompt coincidences with the x-rays resulting 


from K capture (resolving time of the apparatus about 1 
microsecond). These gamma rays lead to the ground state 
of Zn®’. The 93 k.e.v. gamma ray results from a transi- 
tion from a metastable state of Zn™ which has a half life 
of 0.35 £ 0.15 milliseconds. This half life was measured 
by means of an oscilloscope with a variable sweep rate. 
The sweep was initiated by pulses from an x-ray sensitive 
G-M tube, while pulses from the scintillation spectrometer 
due to the 93 k.e.v. gamma ray provided the vertical input. 
The 93 k.e.v. radiation is probably magnetic quadrupole 
and the spin of the isomer of stable Zn™ is probably 9/2. 

The half life of Ga produced by alpha particle bom- 
bardment of copper has been accurately determined as 
9.55 + 0.03 hours. 

A (p,He*) reaction has been produced in Zn™ by 7.5 
m.e.v. protons. 

Bombardment of copper with 16 m.e.v. He”® produced 
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the following reactions: (He*, He’), (He®,n) and either 
(He* ,gamma) or (He’, 2n) or both. The relative cross 
section for production of the product of the (He* , 2n) re- 
action was two-thirds as large as for a (He’ ,n) reaction. 
This relatively large cross section suggests that a “di- 





proton” may exist momentarily during bombardment ‘with 
He * 45 pages. $2.00. 
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STUDIES OF THE PHYSIOLOGY » 
OF BOVINE SPERMATOZOA 


(L. C. Card No. Mic 58-1886) 


Gabriel Bialy, Ph.D. 
The University of Wisconsin, 1958 


Supervisors: Professor Vearl R. Smith and 
Associate Professor W. J. Tyler 


I. Freeze-drying was tried as a method for preservation 
of bovine spermatozoa. Drying temperatures ranging 
from 22°C. to 70°C. were investigated. All samples were 
reconstituted with cold distilled water immediately after 
drying. Under well controlled conditions the loss of more 
than 71 per cent of the moisture content from the sample 
rendered the spermatozoa immotile following reconstitu- 
tion. 


Il. The following distribution of spermatozoa with proto- 
plasmic droplets in the epididymides of 21 bulls was ob- 
served: caput-62 per cent, corpus-41 per cent, cauda-84 
per cent. 

Addition of seminal vesicular fluids to spermatozoa 
taken from different parts of the epididymis caused highly 
significant changes in the position of the protoplasmic 
droplet on spermatozoa as well as a highly significant de- 
crease in the per cent of total spermatozoa having the 
droplet. 


III. The total number of spermatozoa in the different 
parts of bull’s reproductive tract were investigated. The 
ampulla and the vas deferens were found to contain less 
than one billion sperm. The cauda epididymis contained 
nearly nine billions sperm. Little relation was observed 
between testicular weights and the number of spermatozoa 
in the epididymis. Monthly variations in the percentage of 
total spermatozoa in the caput, corpus and cauda epididy- 
mis were observed. The significance of these findings is 
discussed. 


IV. Certain physical, chemical and physiological charac- 
teristics of successively collected ejaculates were studied 
in a series of trials. Variations in the concentration of 
citric acid were found to be highly significant. Generally 
there was a progressive decrease in concentration. 

The percentages of spermatozoa immediately after 
collection were uniform for all éjaculates. Survival after 
cold shock was poor for all ejaculates, with highly signifi- 
cant differences between bulls. Immediately after freez- 
ing, differences in percentages of motile spermatozoa be- 
tween successive ejaculates were not significant; after 
seven days of storage, in semen samples collected into 
empty test tubes, the differences between ejaculates 





and between bulls were highly significant. In trials where 
all or alternate samples were collected into 5 ml. of the 
egg yolk-citrate diluent, the differences between ejaculates 
after zero and seven days of storage were not significant. 
The volume of ejaculates remained relatively constant 
from the first to tenth, whereas the sperm concentration 
decreased progressively. 


V. A study was conducted to investigate the response of 
bovine spermatozoa to rapid freezing rates. The rapid 
rates of freezing were accomplished by direct submer- 
gence of properly prepared semen samples from the tem- 
perature of 5° C. into alcohol baths at ~18° C., -20" C., 

-30° C., and -35° C., and then rapidly lowering these tem- 
peratures to -75' C. Evaluations of the samples were car- 
ried out immediately after freezing and after seven days 
of storage at -79° C. 

Semen samples placed in baths at -15° C. or -20°C. 
showed survivals comparable to the ones obtained after 
slow freezing; placement at -30° C. or -35° Cc. resulted in 
significantly lower survival. Storage at -79° C. for seven 
days resulted in a highly significant lowering of the per 
cent of motile spermatozoa in both the slowly and rapidly 
frozen samples. 

After thawing and 24 hour storage at 5° C. the samples 
that were frozen by placement into -15° C. and -20°C. 
baths deteriorated more than the slowly frozen controls. 
No fertility data are available. 90 pages. $2.00. 


A NEW PORTABLE DIRECT WRITING 
PNEUMOTACHOGRAPH FOR PULMONARY FUNCTION 
TESTING IN INDUSTRY 


(Publication No. 17,538) 


Robert Treat Paine deTreville, D.S.I.M: 
University of Cincinnati, 1956 


This thesis reviews pulmonary function testing in pre- 
placement and periodic medical examinations in industry, 
selecting the timed vital capacity and maximal breathing 
capacity as performance tests for use in such survey situ- 
ations. 

A portable direct writing pneumotachograph utilizing 
the direct writer of the Sanborn Viso-Cardiette is de- 
scribed. It uses a capacitance manometer for a trans- 
ducer and a simple, inexpensive oscillating circuit to pro- 
vide a D. C. signal which, when fed into the input jack of 
the Viso-Cardiette, drives the direct writing recorder 
without further amplification. 

The instrument, developed in the accomplishment of 
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this thesis, is thought to be the most portable, least ex- 
pensive of direct writing pneumotachographs. It is shown 
to be accurate and capable of reccerding the above tests of 
ventilatory function. In comparison with other recording 
instruments, the pneumotachograph offers the most rapid 
response and the least resistance to respiratory air flow. 
Its use in two survey situations is described, one stimulat- 
ing periodic examination, the other a mass survey. 

189 pages. $2.50. Mic 58-5004 


STUDIES ON THE ELASTIC PROPERTIES 
OF THE PULMONARY VASCULAR BED 
IN THE ISOLATED RABBIT LUNG 


(L. C. Card No. Mic 58-1839) 


Joseph Engelberg, Ph.D.* 
University of Pennsylvania, 1958 


Supervisor: Dr. Arthur B. DuBois 


Since the characteristics of the fluid flow through any 
system are intimately connected with the architecture, di- 
mensions, and distensibility of the system, a study of these 
aspects of the pulmonary vascular bed was made as a con- 
tribution to the physiology of the pulmonary circulation. 

A mathematical model, giving the size and number of 
blood vessels in the lungs, was constructed by requiring 
that the vascular volume, the mean vascular pathlength, 
the diameter and the number of capillaries, and the diame- 
ter of the pulmonary artery be the same in the model as in 
the lungs. By means of this model it was possible to esti- 
mate: 1. The vascular volume in any part of the bed. 

2. The inertance of the pulmonary arterial tree. 3. The 
variation of Reynold’s number through the bed. 4. The 
variation of blood vessel diameter with pressure. 

Using a combination of techniques, the pressure-vol- 
ume characteristics of the whole pulmonary vascular bed, 
and of the arterial and venous components separately, 
were measured in thirty isolated, Krebs-Ringer perfused, 
rabbit lungs. The pressure-volume (P-Q) relationship for 
the whole vascular bed was measured directly by observ- 
ing the pressure response to known volume increments. 
An average compliance (A Q/ AP) of 0.68 ml/cmH,O was 
found. The compliance appeared to be insensitive to the 
rate of injection, a four fold increase in the injection rate 
from 25 to 100 ml/min resulting in a change in the meas- 
ured compliance of less than 10%. 

The P-Q relationship for the larger arteries or veins 
was measured directly after the bed was embolized with 
lycopodium spores (mean spore diameter - 27 micra). Re- 
sults (Rabbit): Mean compliance of large arteries: 0.09 
(Range: 0.07-0.11) ml/cmH20. Mean compliance of large 
véins: 0.10 (Range: 0.05-0.15) ml/cmH2O. 

_ Anew technique was used to measure the compliance 
of the arterial vessels down to the level where gas ex- 
change takes place. Arterial inflow, arterial pressure, 
and capillary flow, the latter measured plethysmographi- 
cally by the uptake of N2O gas in the lungs, were recorded 
simultaneously. The pulmonary arterial compliance was 
obtained as the ratio of the difference between the rate of 
arterial inflow and the rate of capillary outflow, to the 
time rate of change of arterial pressure. The pulmonary 





venous compliance was obtained similarly by retrograde 
perfusion. Results (Rabbit: Mean Weight - 4.4 kg.): Mean 
compliance pulmonary arterial tree: 0.17 ml/cmH,O(S.E. 
0.06). Mean compliance of pulmonary venous tree: 0.41 
ml/cmH20(S.E. 0.03). Mean compliance of arteries + 
veins + capillaries: 0.68(S.E. 0.06). Mean compliance of 
pulmonary capillaries (by subtraction): 0.10 ml/cmH,O. 
It follows that approximately 25% of the compliance of the 
whole pulmonary vascular bed in the isolated, Krebs- 
Ringer perfused rabbit lung resides in the arteries, 60% ir. 
the veins, and less than 15% in the capillaries. (The above 
figures do not include the compliance of the left atrium.) 

A new approach to the measurement of the degree of 
pulmonary edema was developed. By measuring the flow- 
rate through the pulmonary vascular bed and comparing it 
to the rate of uptake of N,O, it was possible to follow the 
degree of edema, as it affected diffusion, through the 
course of an experiment. In a number of lungs, at the be- 
ginning of the experiment, nearly all the fluid flowing 
through the vascular bed had equilibrated with the N2O in 
the lungs. 

An analysis of the vascular bed was also carried out in 
terms of lumped, linear resistive, compliant and inertial 
elements. It appeared that the compliance of the pulmo- 
nary venous tree could be obtained, without measuring 
capillary flow, by recording the venous pressure response 
when a step function of flow was applied. 

183 pages. $2.40. 


*Public Health Service Research Fellow of the 
National Heart Institute. 


UTILIZATION OF BLOOD UREA IN RUMINANTS 
(L. C. Card No. Mic 58-1849) 


Thomas Richard Houpt, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: F. H. McCutcheon 


An investigation was carried out to test the hypothesis 
that ruminants can utilize blood urea for protein synthesis 
under certain dietary conditions. The historical back- 
ground of urea metabolism in ruminants and non-rumi- 
nants was reviewed. It has been well established that ru- 
men microorganisms can synthesize most amino acids, 
including essential amino acids, utilizing them in forma- 
tion of bacterial and protozoan proteins which are subse- 
quently digested and absorbed. The basic source of nitro- 
gen for this synthesis is ammonia which can be formed in 
the rapid hydrolysis of urea by microbial urease. Readily 
available carbohydrate favors the synthesis. 

Two young, mature sheep were depleted of protein by 
placing them on a ration of poor quality hay which did not 
maintain body weight. Recovery in urine of injected urea 
was measured, both with and without dietary carbohydrate 
supplements. With carbohydrate supplementation 52 per- 
cent of injected urea (S. D. 3 mmol.) was not recovered: 
This was presumably utilized in rumen protein synthesis. 
In the first few post-injection hours a blood-to-rumen 
transfer of 10 mmol. urea-N/hr. (S. D. 3 mmol.) was esti- 
mated. Without added carbohydrate 22 percent of injected 
urea (S. D. 5 percent) was utilized. 
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Another kind of experiment was performed to demon- 
strate directly that such quantities of urea as disappeared 
in the injection experiments could pass into the rumen 
from blood and with saliva. In anesthetized animals rumen 
ingesta was replaced by physiological saline. Urea influx 
through the rumen wall was equal to ammonia accumulation 
in the saline plus simultaneous ammonia absorption. Am- 
monia accumulation was determined directly. Ammonia 
absorption was calculated from arteriovenous urea and 
ammonia concentration differences in one sheep, and it was 
assumed to be proportional to rumen ammonia concentra- 
tion in the other sheep and goat. Salivary ammonia- and 
urea-nitrogen was also measured. : 

In four sheep mean total urea-nitrogen transfer to the 
rumen was 5.2 mmol./hr.(S. D. 0.8 mmol.), of which only 
0.3 mmol./hr. was in saliva. In the goat 3.1 mmol. urea- 
N/hr. were transferred, of which 0.3 mmol./hr. was in 
saliva. These rates are regarded as minimal because urea 
blood-to-rumen transfer would be depressed in such acute 
experiments by low rumen blood flow and other factors. 

These experiments show that blood urea in large 
amounts can diffuse readily into the rumen. Here urea 
will be utilized in protein synthesis under favorable dietary 
conditions. Comparison of blood urea-nitrogen utilization 
with urea-nitrogen lost in urine during negative nitrogen 
balance, indicates that one-half of the usual nitrogen ex- 
cretion may, in this manner, be forestalled. This amounts 
to a “protein regeneration cycle,” and it probably is a 
prime factor in the economy and survival of ruminants 
when availability of nitrogen becomes the limiting dietary 
factor under natural conditions of semi-starvation. 

Body water volume of sheep, determined as urea dis- 
tribution volume, appeared to not include rumen water 
under the conditions of these experiments because of utili- 
zation of urea in the rumen. Mean body water was 43.8 


percent of body weight (S. D. 2.3 percent). 
117 pages. $2.00. 


THE EFFECT OF PROPYLTHIOURACIL AND THYROID 
POWDER ON THE RESTORATION OF CERTAIN 
COMPONENTS OF THE LIVER AFTER PARTIAL 

HEPATECTOMY IN THE RAT 


(L. C. Card No. Mic 58-1325) 


Charles Major, Ph.D. 
University of Tennessee, 1957 


Major Professor: Samuel R. Tipton 


The effect of the administration of thyroid powder and 
propylthiouracil upon the restoration of certain compo- 
nents of the rat liver has been studied at fourteen, twenty- 
four, and forty-eight hours after partial hepatectomy. All 
animals were force fed a synthetic diet. Nuclei were enu- 
merated and data expressed on a “per cell” basis. The 
RNA, DNA, protein, percentage dry weight, acid soluble 
phosphorus, phospholipids, and mass were determined. 
The nucleic acids were determined colorimetrically as the 
sugars while the protein was determined gravimetrically. 
.The basic fractionation was done by the method of 
Schneider. Cellularity was found to be highest in the thy- 
roid group, intermediate in the controls, and lowest in the 





propylthiouracil group, both at operation, and throughout 
the subsequent regeneration. All groups declihed in cellu- 
larity after the operation with only the thyroid group show- 
ing a significant return towards normal by the forty-eighth 
hour. After the oparation RNAP per cell, protein per cell, 
and total mass all rose significantly in the thyroid and 
control groups. The propylthiouracil group showed a sig- 
nificant increase in RNAP and total mass. In all groups 
DNAP per cell rose at twenty-four hours and had returned 
to normal values by forty-eight hours. This rise was sig- 
nificant only for the thyroid and control groups. The total 
restoration in the organ as a whole indicated that lipid in- 
filtration was more persistent in the propylthiouracil 
group which also seemed to restore protein at a lower rate 
than did the other groups. 72 pages. $2.00. 


BIOSYNTHESIS OF MEMBERS 
OF THE VITAMIN B,, GROUP 


(L. C. Card No. Mic 58-1666) 


Fred Sanders, Ph.D. 
The University of Texas, 1958 


Supervisors: Gerald R. Seaman, Ph.D. 
M. Mason Guest, Ph.D. 


Substituted benzimidazoles have been synthesized and 
tested for their utilizability by the mutant Escherichia coli 
113-3 for the biosynthesis of analogues of cyanocobalamin. 
Biosynthetic products were released from the cells by acid 
hydrolysis and were located by bioautography of the chro- 
matographed extracts. Previous reports on the inability 
of 2-substituted benzimidazoles to direct the biosynthesis 
of E. coli 113-3 to new vitamins B,, have not only been con- 
firmed, but extended to include previously untested benzi- 
midazoles substituted in the 2-position with the additional 
functional groups, chloroalkyl, mercaptoalkyl, acid alkyl- 
amides, and carboxylic acids. Three benzimidazoles con- 
taining hydroxyalkyl substituents in the 2-position are ex- 
ceptions to this generalization. Two of the three 
compounds 5(or 6)-methyl-2-(1-hydroxyethyl)- and DL-2- 
(1-hydroxyethyl)-benzimidazole had not been previously 
tested. 

Contrary to previous reports, the vitamin Biz require- 
ment of the soil bacterium, * Lochhead 38,” is supplied by 
factor B. In addition, both cyanocobalamin and factor B 
are degraded by this organism. This is the first known re- 
port of the degradation of cyanocobalamin by a microorgan- 
ism. 

Vitamin B,.-like material was extracted from the pro- 
tozoan Crithidia fasciculata. Some of its biological and 
physical properties were investigated. 93 pages. $2.00. 
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STUDIES ON THE AMINO ACID SEQUENCE 
OF SILK FIBROIN 


(Publication No. 22,968) 


Gerald Schiffman, Ph.D. 
New York University, 1954 


Adviser: Professor Milton Levy 


The reactions of an amino acid and some peptides with 
(pipsyl chloride) have been studied as a means of determin- 
ing the sequence of amino acids in proteins. Higher yields 
of pipsyl peptides were obtained when borax was used as 
buffer instead of sodium bicarbonate. Conversion of leu- 
cine to pipsyl derivative was greater than from any stud- 
ied. Kinetic studies of the reactions were done. 

Chromatographically pure pipsyl dipeptides, containing 
tee were hydrolyzed in three normal hydrochloric acid at 
100 °C. for four hours. The pipsyl end groups were ex- 
tracted into ether, mixed with their analogs, containing S*°, 
and the quantity of each end group determined from the 
number of sulfur counts added and the ratio of sulfur 
counts to iodine counts in a chromatographically pure 
sample. The inner amino acids were converted to their 
pipsyl derivatives, mixed with their sulfur analogs, and 
similarly quantitatively determined. The three pipsyl di- 
peptides used were: pipsylalanylglycine, pipsylalanylala- 
nine, and pipsylglycylleucine. Recoveries of 80%-103% 
were obtained for the six residues estimated. 

A series of pipsyl peptides were chromatographed on 
Dowex-1 resin columns using 35% ethanol containing 0.01 
normal hydrochloric acid as the eluting solution and were 
found to chromatograph at a faster rate than the pipsyl de- 
rivatives of the amino acids present in silk. The peptides 
and amino acids in a 17 hour hydrolysate of silk were con- 
verted to their pipsyl derivatives and chromatographed on 
a Dowex-1 column using 20% ethanol containing 0.01 nor- 
mal hydrochloric acid as the eluting solution. Seven major 





pipsyl peptide bands were isolated by this procedure. The 
seven pipsyl peptides had the following constitution: 


1. PsG 4, PA(A,G) 


2. PG(A,G) 5. PA(G,G,A) 
3. PAG 6. PS(A,G,G,S) 
7. PS(A,A,G,G,G,S) 


In this table P means pipsyl, G means glycine, A means 
alanine, and S means serine. 

The structures of peptides numbered one through five 
were proven by comparison to synthetic peptides. By com- 
parison with synthetic peptides these five peptides were 
shown to be: pipsylserylglycine, pipsylglycylalanylglycine, 
pipsylalanylglycine, pipsylalanylglycylalanine, and pipsyl- 
alanylglycylalanylglycine. The structures of the other two 
peptides remain in doubt but they are thought to be pipsyl- 
serylglycylserylalanylglycine and pipsylserylglycylseryl- 
alanylglycylalanylglycine. | 

Pipsylalanylglycylalanine and pipsylalanylglycylalanyl- 
glycine were synthesized by condensation of pipsylalanyl 
chloride with glycylalanine and glycylalanylglycine respec- 
tively. The pipsylalanyl chloride was prepared by treating 
pipsylalanine with thionyl chloride. Confirmation of this 
method of synthesis was obtained when the product from 
the condensation of pipsylglycyl chloride and serine was 
shown to be identical to the product obtained from the di- 
rect reaction of pipsyl chloride with glycylserine. The 
other identified pipsyl peptides were compared to the 
pipsyl peptides obtained by direct pipsylation of the previ- 
ously synthesized peptides. 

The minimal repeating unit of fibroin as proposed by 
Levy is: -GXAGAGX-. The isolation and identification of 
the five peptides agree with the theory and, in fact, repre- 
sent a substantial proportion of the proposed minimal re- 
peating unit. 72 pages. $2.00. Mic 58-5005 
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THE JURISTIC PHILOSOPHY OF JUSTICE CARDOZO: 
A STUDY IN MEDIATION 


(L. C. Card No. Mic 58-2137) 


Henry Marvin Holland, Jr., Ph.D. 
University of Washington, 1958 


The juristic philosophy of Mr. Justice Cardozo has been 
put to a wide academic use as a theoretically significant 
point of view. Particular attention is usually given to 
Cardozo’s use of an eclectic approach in developing his 
legal philosophy. In several instances, Cardozo’s recep- 
tiveness to legal ideas produces a number of disparate no- 
tions about classical juristic problems, but there is little 
warrant for saying that these disjointed remarks contribute 
to a full-blown philosophy of law. At other places, Car- 
dozo’s eclecticism is used to survey the possible sources 
of ideas from which legal practitioners can draw in the 
everyday performance of their tasks. He develops his dis- 
cussions in general terms, preferring to avoid the “arid 
although more exact phrases” characteristic of systematic 
analysis. Thus, his eclecticism poses a problem in ac- 
counting for his widespread reputation. Either there is 
more systematic substance to the juristic philosophy of 
this scholarly judge than has hitherto been demonstrated, 
or Cardozo’s conciliatory attitude towards problems of the 
law serves a purpose different from that usually assigned 
to it. 

Cardozo has generally been considered a mediator be- 
tween conflicting tendencies in law, particularly positivism 
and traditionalism. Cardozo was, however, a good deal 
closer to the positivists than he was to the traditionalists. 
In formulating his conception of the judicial process, he 
maintains that the logical compulsion of legal generaliza- 
tions is severely limited. He employs this conclusion to 
Support the further conclusion, in regard to the relative 
merits of different methods of decision-making, that the 
method of logic in dealing with legal rules is no better than 
the alternate methods of history, custom or sociology. 
However, it is not clear that these alternate methods in- 
volve a rejection of the logic of principle or rule. Some of 
them perhaps do as when Cardozo discusses the pragmatic 
implications of the method of sociology in public law. But 
for the most part, Cardozo is interested in keeping law as 
administered close to the “moral sense of the community” 
and the question then becomes: is morality, as he under- 
stands it, so factual at one extreme or intuitive at the other 
as to exclude reliance upon legal generalizations ? 

In answering this question, Cardozo uses the method of 
sociology to find the social values which logic, history and 
custom tend to obscure. He uses the method to secure 
justice. In creative cases, it is the sovereign method be- 
cause it is aimed at giving the maximum satisfaction to the 
largest number of interests possible, which sounds like 
social utilitarianism. 





It is true that Cardozo asserts that his utilitarianism 
represents only a working model for judicial decisions in 
the run of cases where the law is static. But there are, 
he sometimes seems to Say, a few dynamic situations in 
which the judge must transcend the ‘positive morality” of 
the time and place. Nevertheless, this phase of his thought 
is not consistent with the prevailing conceptualization in 
which the dynamic case calling for free decision is pre- 
cisely the sort of case which requires the judge to refer 
to the “social mind” as a fact. 

A systematic analysis of Cardozo’s work is not particu- | 
larly fruitful in attempting to establish his reputation as 
the architect of an American jurisprudence. In part, this 
is due to the limitations in the material available, and 
partly to the fact that Cardozo was no more inclined than 
any other distinguished American judge to assume the role 
of a systematizer. Ultimately, Cardozo’s mediation served 
the purpose not of scientific jurisprudence, but rather the 
practical needs of those involved in the administration of 
justice. 249 pages. $3.25. 


THE FORMULATION OF ARMY RESERVE 
FORCES POLICY: ITS SETTING AMIDST 
PRESSURE GROUP ACTIVITY 


(L. C. Card No. Mic 58-1959) 


Charles Dale Story, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Joseph Crim Pray 


This dissertation is a study of the interest groups which 
affect Army Reserve Forces policy. Special attention is 
paid to the National Guard Association, and organization of 
some 35,000 National Guard officers, and the Reserve Of- 
ficers Association, composed of about 65,000 Reserve of- 
ficers of the various services. Regular Army pressures, 
usually opposed to the Reserve Forces, are alsoconsidered. 

The Reserve Officers Association and the National 
Guard Association have had, in the Congress, their most 
active and powerful ally. The Congress has, since World 
War II, insisted that the Army develop the Reserve Forces 
into units that can readily be used in case of war. It has | 
been generous with appropriations for both the National 
Guard and Army Reserve. Although the Congress has not 
been able to initiate Reserve policy itself, it has been the 
fundamental reason that favorable policies have been 
written by the Department of the Army. This has occurred 
largely because of congressional harassment. 

The National Guard Association has tremendous power 
which grows out of its grass roots qualities. It has, in 
state officials, friends who vehemently defend the dual 
national-state status of the Guard which is ultimately the 
foundation of Guard Association power. 
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Regular Army interests have, as their greatest advan- 
tage, the control of most of the administrative hierarchy 
which makes Reserve policy. No proof is available that 
the Regular Army has made a determined effort to halt the 
progress of the Reserves, but there is a strong indication 
of guild feeling that works to the detriment of the Reserve 
Forces. 

The Reserve Officers Association is without the advan- 
tages of the other two interest groups. Because of a lack 
of political power, it has had to depend on the favorable 
disposition of Congress and whatever logic and intelligence 
it could muster in its arguments before Congress. 

The National Guard Association and the Reserve Of- 
ficers Association have sought to control the organization 
and procedures of the five agencies of the Department of 
the Army which makes Army Reserve Forces policy. The 
National Guard Association has been successful in domi- 
nating the National Guard Bureau. The Reserve Officers _— 
Association has not enjoyed similar success but has made 
inroads into the Office of the Chief, Army Reserve and 
ROTC Affairs. Generally speaking, Regular Army in- 
terests have controlled all agencies other than the National 
Guard Bureau. 

The traditional safeguard against the encroachment of 
pressure groups--a strong and responsible administrative 
hierarchy--is not now in existence within the Department 
of the Army. With major Reserve policy decisions pend- 
ing, it is important that the goals and methods of these in- 
terest groups be understood. 290 pages. $3.75. 


SELECT COMMITTEES OF CONGRESS IN 
FOREIGN RELATIONS: A CASE STUDY 
IN LEGISLATIVE PROCESS 


(L. C. Card No. Mic 58-1937) 


Vytas Stanley Vardys, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Ralph K, Huitt 


The study is concerned with the problem of select 
(special) committees in Congress and the functions these 
committees perform in the legislative process. Several 
hypotheses on the function of these committees are ex- 
amined in this dissertation which is based on case studies 
of three select committees in foreign relations established 
after the passage of the Legislative Reorganization Act of 
1946. These committees are: (1) Select Committee on 
Foreign Aid (80th Congress), (2) Select Committee to Con- 
duct an Investigation of the Facts, Evidence, and Circum- 
stances of the Katyn Forest Massacre (82nd Congress), and 
(3) Select committee on Communist Aggression (83d Con- 
gress). On the basis of these case studies generalizations 
are made about the use of select committees in the House 
of Representatives and the legislative process in Congress. 

The data for the study were gathered primarily from 
congressional publications, files and correspondence that 
-were made available, newspapers, interviews with a num- 
ber of committee members and staff personnel, and inter- 
views with leaders of the “outside” interest groups in- 
volved. 


The thesis of the study, stated in general terms, is that 





select committees are established by the efforts of groups 
inside or outside of Congress that cannot or do not want to 
have matters of their interest investigated by any of the 
standing committees, and furthermore, that the select com- 
mittees primarily serve the congressional function of 
shaping public opinion, that is, to inform, to educate, to 
guide, and to relieve situations of acute social conflict 
without legislation. 

The problem of select committees was first systemati- 
cally considered in 1946 b, the Joint Committee on the Or- 
ganization of Congress. This congressional group pro- 
posed the elimination of select committees from con- 
gressional organization. The proposal was approved by the 
Senate but opposed by party leaders in the House. Ulti- 
mately, select committees were not outlawed although after 
the passage of the Legislative Reorganization Act it was 
widely assumed that their subsequent establishment vio- 
lated the spirit of the act. Select committees, however, 
continued to be created. 

The three select committees studied were established 
through the efforts of groups that did not trust or had no 
access to the Committee on Foreign Affairs. The mem- 
bership of these committees was composed predominantly 
of congressmen with similar interests; their participation 
in the committee work was motivated by similar consider- 
ations; an absolute majority of membership in each case 
sought similar objectives. The committees did not act as 
“neutral” investigating groups but as congressional sub- 
groups representing a point of view. Individually, mem- 
bers of these committees behaved as congressmen usually 
do, that is, they each played a number of roles. Col- 
lectively, however, the groups functioned primarily as 
opinion-shaping agencies. 

In no case were these select committees as groups suc- 
cessful in having their legislative proposals adopted by 
their parent body. However, they were quite successful as 
fact finding and educational groups for publics outside of 
Congress as well as for the members of the House of Rep- 
resentatives. The committees on Katyn and on Communist 
aggression acted also as participants in the psychological 
warfare against organized Communism and the Soviet 
Union. Furthermore, they affected catharsis, relieving 
group tensions that resulted from pent-up emotions. 

Neither the leadership of the House of Representatives 
nor the Department of State regarded these committees as 
legislative decision-making groups. The Select Committee 
on Foreign Aid was expected to act solely as a fact finding 
agency but it functioned primarily as a group preparing 
the atmosphere in the House of Representatives for a fa- 
vorable acceptance of the Marshall Plan. The function of 
educating and shaping opinion was expressly assigned to 
the committees on Katyn and on Communist aggression. 

378 pages. $4.85. 
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LAW AND RELATIONS 


EGYPT’S ATTITUDE TOWARDS INTERNATIONAL 
LAW AS EXPRESSED IN THE UNITED NATIONS 


(Publication No. 24,438) 


Omar Zaki Ghobashy, Ph.D. 
New York University, 1955 


Adviser: Clyde Eagleton 


Throughout its long history, Egypt has displayed a keen 
interest in international law. At the San Francisco Con- 
ference, Egypt urged that the Charter should mention in- 
ternational law as the basis of the United Nations. Later, 
she supported the establishment of the International Law 
Commission and has followed its work with interest. 

In the course of the work of the United Nations, Egypt 
has maintained that a predominantly legal question should 
be referred to the International Court of Justice for an 
advisory opinion, or to the International Law Commission 
if the topic needed codification, or the Legal Department 
of the Secretariat if further study was required. Her rep- 
resentatives have expressed the view that, in a dispute 
where the legal aspect was predominant, the Security 
Council or the General Assembly should take into consid- 
eration the legal rights of parties to the dispute and should 
base their decisions on international law. Egypt belongs 
to the school of thought which holds that the political char- 
acter of the United Nations does nct release it from the 
observance of international law and the Charter. On the 
other hand, she admits that in the admission of new mem- 
bers, political considerations must be taken into account, 
though not to the extent of overriding the essential condi- 
tions laid down by Article 4 of the Charter. 

Egypt has taken the position, as a legal interpretation 
of the Charter, that the United Nations is competent to deal 
with questions of race discrimination, the relationship be- 
tween a non-self-governing territory or a protectorate and 
a metropolitan state, and finally, human rights. Egypt, 
therefore, agrees with the majority of Members of the 
United Nations who argue that Article 2 paragraph 7 of the 
Charter should not be interpreted as a substantial obstacle 
to the progressive expansion of the activities of the United 
Nations. | 

Egypt believes that self-determination is a legal and 
individual right of peoples to choose their international 
status. The Anglo-Egyptian Agreement of February 12, 
1953 on self-government and self-determination for the 
Sudan, expounds her views on the application of self- 
determination, and in the United Nations, she has supported 
resolutions relating to the right of self-determination. 
Egyptian representatives have advocated the application of 
the principle in disputes concerning the former Italian 
Colonies, Indonesia, Tunisia and Morocco, Korea, and 
Palestine, and have opposed any partition of a state con- 
trary to the wishes of its population. 

With regard to responsibility of states, Egypt upheld 
the legal personality of the United Nations and its right to 
present a claim against a state; on the other hand she de- 
nied the right of Israel to receive reparations on behalf of 
world Jewry. 

' Egypt relies upon territory as the basis for jurisdiction 
in international law, and therefore maintains that this law, 





as well as the 1888 Convention gives Egypt, as the sole 
territorial power, jurisdiction over the Suez Canal. 

Egyptian representatives pointed out that codification 
of international criminal law must precede the establish- 
ment of the proposed international criminal court. 

Egypt argued that a state of war may exist between a 
state and an unrecognized entity without a formal declara- 
tion of war; that an armistice does not end a state of war 
and that the right of visit, search and seizure is exercised 
during the armistice unless prohibited by the armistice 
agreement. | 

In her dispute with Britain over the Treaty of 1936, 
Egypt upheld the rule pacta sunt servanda, but with its con- 
comitant rule, rebus sic stantibus. She took the position 
that the violation or non-performance of a treaty by one 
party makes it voidable at the option of the injured party. 

Finally, Egypt has contributed to the development of 
international law by accepting many multilateral conven- 
tions concluded under the auspices of the United Nations. 

302 pages. $3.90. Mic 58-5006 











THE UNITED NATIONS AND THE DEVELOPMENT 
OF HUMAN RIGHTS 


(Publication No. 24,698) 


Angelina Carmela Grammatico, Ph.D. 
New York University, 1957 


Adviser: Professor Clyde Eagleton 


Since the dawn of civilization, man has had deep and 
innate aspirations for the realization of his natural rights, 
rights which in earlier times consisted of civil liberties 
alone, but which in this the modern era are being amplified 
to include economic and social rights necessitated by the 
development of the industrial system and technology. With 
the birth of the United Nations, these aspirations were 
gathered under one wing and emerged as “human rights.” 

For the past decade, the United Nations has been striv- 
ing to build an international structure that will shelter 
man’s rights as a human being. The United Nations Char- 
ter, conceiving one of the greatest and most widespread 
attempts at international cooperation of all time, has laid 
the foundation for such a plan. The phrase “human rights” 
is mentioned seven times in the Charter: once in the pre- 
amble and six other times in the body itself. All the or- 
gans of the United Nations are given some degree of func- 
tion in regard to human rights and fundamental freedoms. 

The Economic and Social Council, in accordance with 
Article sixty-eight, created a Commission on Human 
Rights consisting of eighteen members selected by the 
Council. This Commission was charged with the obliga- 
tion of implementing the provisions of the Charter con- 
cerning human rights. Despite the international tension of 
the past years and the ideological and cultural differences 
among nations, the Human Rights Commission has applied 
itself with great devotion to the drawing up of a Declara- 
tion, and more recently, to the drafting of two covenants: 
one on civil and political rights; the other on economic, 
social, and cultural rights. 

With the adoption of the Declaration of Human Rights 
on December 10, 1948, a new era was heralded by many. 
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When, unfortunately, the Commission attempted to trans- 
late the principles of the Declaration into Covenants which 
would be legal binding instruments if ratified by the vari- 
ous nations, many additional rights were proposed, some 
so new or radical that they encountered opposition. Conse- 
quently, at the sixth session of the Commission, it was de- 
cided to have two covenants: one on civil and political 
rights; the other on economic, social, and cultural rights. 
Many states feel that civil and political rights are more 
accepted, better understood, and easier to implement; in- 
deed these rights are already enjoyed in many states. On 
the other hand, economic, social, and cultural rights have 
to come about gradually, and are not so widely accepted; 
in many countries, they carry the import of radical 
changes, and implementation would be difficult. For ex- 
ample, in the case of the “right to work,” the state would 
have to interfere with private enterprise, in order to make 
sure that this right was being enjoyed by everyone, and 
this would necessitate revolutionary changes in the theory 
and operation of their governments. Such provisions as 
fair wages, adequate housing, improvement of living con- 
ditions, and education which have found their way into the 
Covenant on Economic, Social, and Cultural Rights, are 
not recognized in a large number of states. The debates 
in the Human Rights Commission and the Third Committee 
of the General Assembly are indicative of the divergencies 
that exist among nations. The totalitarian states advocate 
such rights, while the democracies fear that the implemen 
tation of these rights would automatically make them 
totalitarian. 

This situation has led the United States to declare that 
it will not sign the Covenants. We do not favor the im- 
posing of the social and moral standards of one part of the 
world upon another part of the world community which has 
its own particular standards. The extremism of the pro- 
posals indeed led to a proposal by Senator Bricker to 
amend the Constitution so as to forbid the ratification of a 
treaty contrary to the United States Constitution and to 
make executive agreements and self-executing treaties 
subject to Congress. The Brickerites fear that the Human 
Rights Covenants will supersede our Constitution. The 
fact that nations have to give up a certain amount of sover- 
eignty if the Covenants are to be successfully implemented 
has gained supporters for the Bricker Amendment. 

The extreme demands made in the name of human 
rights is further illustrated by the provision for self- 
determination. Nations have categorically stated that they 
will not sign the Covenants, on the grounds that it has no 
place in Covenants dealing with individual rights, and that 
it might incite dependent peoples against the states govern- 
ing them at present. 

The conflict between Article 2(7) of the Charter, which 
prohibits interference in the domestic jurisdiction of a 
state, and the establishment of human rights, called for in 
the Charter is perhaps the most difficult to be solved be- 
fore human rights can become a reality. This is particu- 
larly true as to implementation. 

Various proposals have been offered to insure imple- 
mentation of the rights stated, such as the right of indi- 
viduals to petition, the establishment of an international 
human rights court, and the establishment of a reporting 
system. The plan thus far proposed by the Commission is 
for a Human Rights Committee of nine members in which 
a state party to the Covenants may bring to the attention 
of another state also a party to the Covenants the fact that 





it is not complying with its obligations under the Cove- 
nants. If the matter is not settled within six months, either 
state may refer it to the Human Rights Committee, which 
is to ascertain the facts and try to find a friendly solution 
to the problem on the basis of respect for human rights. 
The Committee may draw up a report on the facts, to- | 
gether with an opinion by the Committee as to whether they 
think a state has or has not breached its contract; ulti- 
mately either party may, if it so desires, bring the case 
before the International Court of Justice. This is a slow 
and cumbersome process, and it has no enforcement meas- 
ures. By the time a report is forthcoming from the Com- 
mittee, the individual’s life may be forfeited by the state 
violating the Covenants. Thus, a paradox is created: with 
the implementing of the Covenants, the individual who in 
the past has been an “object” of international law would 
become a “subject” of international law, but only states 
can participate in the procedure by which the rights of the 
individual can be protected. It does not appear possible, 

in the present wave of nationalism, to establish an effec- 
tive international enforcement of human rights; for the 
present, it must be left to each state to implement them in 
its own fashion; and it may be possible by negotiation and 
treaty to develop a particular right into a legal obligation 
as has been done with Article fifteen of the Declaration: 
“Everyone has a right to a nationality.” 

However, the pioneer work that the United Nations has 
done to promote human rights has been fruitful. The im- 
pact of the Declaration of Human Rights may be seen in 
national constitutions, in legislation, in international con- 
ventions, in judicial decisions, and in peace treaties. For 
example, Puerto Rico, in 1952, patterned its Constitution 
after the Declaration, and India came under the Declara- 
tion’s influence, when in 1955, it established a minimum 
age for marriage and prohibited polygamy. 

The fact that many of the rights that are mentioned in 
the Covenants are recogi:ized in many states is a nucleus 
upon which to build; other rights will be accepted more 
Slowly. There is little doubt that an impetus has been 
given by the United Nations to the development of rights of 
the individual which will continue for years to come. 
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The chief purpose of this study is to narrate and ana- 
lyze the events connected with the origination, formula- 
tion, and legislative process of the Excess Profits Tax 
Act of 1950. In this case-study in the politics of national 
revenue legislation, the author attempts to comprehend 
the administrative setting, the interacting political pres- 
sures--both within and without the Government--, and the 
dynamic phenomena of a constitutional system of separa- 
tion of powers. 
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In Part I the focus is upon the political and administra- 
tive background of the 1950 Act. Attention is directed to 
the general character of separation of powers, with par- 
ticular reference to the field of public tax policy; toa 
history and discussion of the present-day role of the House 
Ways and Means Committee in the dialectic of tax policy; 
to the two staff groups-- one in the legislative and the 
other in the executive branch of the Government-- which 
provide technical and sometimes policy guidance to the 
formulators of tax policy; and, finally, to the processes 
whereby the executive branch, working principally through 
the Treasury Department, but secondarily through other 
interested agencies also, arrives at a position on tax 
questions. 

Part II is also concerned with background for the legis- 
lation in question. Its two main foci are the nature of ex- 
cess profits taxation, introduced by a chapter on federal 
tax policy in general, and the historical experience of the 
United States with excess profits tax laws up to 1950. In 
the category of “the nature of excess profits taxation” there 
is a chapter setting out the case for e.p.t., followed by 
chapters on the two basic methods for segregating normal 
and excess profits and on the caSe against e.p.t. 

In Part III the author takes up the excess profits tax 
issue in connection with the outbreak of hostilities in Korea 
in the summer of 1950 and with the Revenue Act of that 
year; the so-called “mandate” provision in section 701 of 
that Act directing Congress in the near future to write an 
excess profits tax law; the character and accomplishments 
of the staff work done by the Joint Committee on Internal 
Revenue and Treasury tax staffs prior to the opening of 
hearings by the Ways and Means Committee on the 1950 
excess profits tax bill; the Ways and Means hearings and 
executive sessions on the bill; the debate and vote in the 
House and a chapter on the succeeding legislative stages of 
the bill. In Part III there is also a chapter dealing with se- 
lected provisions of the Excess Profits Tax Act of 1950 and 
a Closing one, entitled:“ Finale and Summing Up.” 

The author attempts to establish two general conclu- 

sions: 

(1) That despite a bewildering maze of administrative 

authority and responsibility, the staff groups involved 

collaborated faithfully and well in the preparation of the 
law; and 

(2) That, notwithstanding the tendency in our separation 

of powers system for effective policy leadership to 

gravitate either to the legislative or executive branch, 
it is impossible to explain the genesis of the Excess 

Profits Tax Act of 1950 in terms of one branch leading 

and the other following; that, indeed, the two branches 

in the case of this legislation played equal or near- 
equal roles. 359 pages. $4.60. 





THE TEXAS STATE TEACHERS ASSOCIATION: 
A STUDY IN PUBLIC EMPLOYEE ORGANIZATION 
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Supervisor: Dr, J. Alton Burdine 


The subject matter of this dissertation cuts across two 
specialized fields of government: public administration 
and American government and politics. The study attempts 
to evaluate the effectiveness of a public employee organi- 
zation, the Texas State Teachers Association, in terms of 
its major objectives of promoting the progress of educa- 
tion in the state and furthering teacher welfare. To ac- 
complish this evaluation, attention is first focused briefly 
on the historical development of teachers’ associations in 
general and the Texas State Teachers Association in par- 
ticular. Emphasis is placed upon the financial, numerical, 
and organizational growth of the Association since its 
founding in 1880. 

The organization has evolved into a federation of local, 
district, and state associations. The initiative in this 
movement was taken by the state Association for the pur- 
pose of enlisting a broad base of support from teachers 
through the establishment of strong local and district units. 
The chief structural weakness. is the local unit, which is 
often characterized by inertia, indifference, and inactivity. 

Policy development in the Texas State Teachers As- 
sociation is through an interplay of formal and informal 
influences. Formal channels of communication emphasize 
group decision through appointed and elected committees; 
however, within this structure there seems to be an oli- 
garchic tendency which places reliance upon key individ- 
uals in positions of policy determination and leadership. 
Despite this tendency, the channels of democratic control 
remain open to the membership and may be exercised by 
an individual member, local unit, or district association. 

The Association has also placed itself, through an im- 
proved and expanding public relations program, in a po- 
sition to influence public opinion favorably in regard to 
educational measures. The successful completion of the 
Amendment Number 4 campaign in Texas to improve the 
Teacher Retirement System showed the strength of or- 
ganized effort on the part of the Association and its mem- 
bership. Part of Chapter IV of the dissertation is devoted 
to an analysis of the tactics used by the Association in se- 
curing favorable action on this retirement amendment. 
The association works hand in hand with the Texas Educa- 
tion Agency and lay groups, with the result that no major 
decision in the educational field in the state is made with- 
out prior consultation with officials of the Association. 

An intensive public relations program has been one of 
the means through which the Texas State Teachers As- 
sociation has sought to achieve its legislative objectives. 
Effective means of lobbying, developed into an art by the 
leadership of the organization and covered in detail in 
Chapter V of the dissertation, consist of petitions, letters, 
delegations, and contact by local units with legislators. 
The effectiveness of these means has been revealed in 
personal interviews with state senators and representa- 
tives, who regard the Texas State Teachers Association as 
one of the most powerful pressure groups in the state. The 
Association’s legislative tactics during the $600 teacher 
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pay raise controversy in the Texas Legislature in 1953 of- 
fers a case study of political power involving the Governor, 
legislature, and the Association. 

_As a public employee organization at the state level, the 
Association has been most effective in carrying out its 
stated objectives of promoting the progress of education in 
Texas by careful study and recommendations to the legis- 





lature for school reorganization and financing; of improv- 
ing teacher welfare by advocating tenure legislation, in- 
creased salaries, and sick leave benefits, of working for 
the advancement of instruction by requiring high certifica- 
tion standards and adequate scholastic preparation; and of 
developing the professional growth of teachers through 
professional organization. 550 pages. $7.00. 
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A PERSONAL HISTORY INVENTORY FOR THE 
SELECTION OF NEWSPAPER RETAIL 
ADVERTISING SALESMEN 


(L. C. Card No. Mic 58-1756) 


Gilles Armand Auclair, Ph.D. 
Purdue University, 1958 


Major Professor: Joseph Tiffin 


The purpose of this study was to develop and validate a 
personal history inventory on the basis of the present em- 
ployee method of test validation. The sample used in this 
study consisted of 1,088 retail advertising salesmen from 
139 cooperating newspapers belonging to the National Ad- 
vertising Executives Association. The Sales Personnel 
Audit developed by consultants of the N.A.E.A. was admin- 
istered to all salesmen in any one newspaper and each 
salesman was rated on a ten factor rating chart by the ad- 
vertising executive who was most familiar with the sales- 
man’s job performance. 

The method of cross-validation was employed for the 
construction of the inventory and for validation purposes. 
For each newspaper, an effort was made to divide every 
rater’s distribution of ratings into three parts: approxi- 
mately the top fourth, middle half and bottom fourth. Asa 
result, the sample consisted of three groups: a high cri- 
terion group (top 27%), a middle criterion group (middle 
46%) and a low criterion group (bottom 27%). By random 
stratified sampling, two-thirds of the salesmen with each 
group were allocated to a primary group. The remaining 
third constituted the hold-out group. The stratifying vari- 
ables were: 1) Age; 2) present job experience; 3) average 
week-day circulation size of newspaper; and 4) type of in- 
come. 

Considering only those items of the Sales Personnel 
Audit that applied to job applicants, an item analysis was 
conducted on the primary group consisting of the extreme 
top and bottom 27 per cent criterion groups only. The mid- 
dle group was omitted as a precaution against the possible 
lack of reliability of the rating scale, an estimate of which 
was not possible in this study. A chi square test revealed 
that age was significantly related to the criterion. Raters 
‘included more middleaged salesmen (30 to 44 years of age) 
in the high criterion group than in the low group. Con- 
versely, among the young (20-29 years of age) and older 
(45 years old and above) salesmen, more men were rated 
low than were rated high. 





A scoring key was empirically developed on the basis . 
of the percentage of high and low criterion salesmen 
choosing each alternative. The .20 level of significance 
was chosen as the criterion for selecting the alternatives 
to be included in the scoring key. A unit positive weight 
was assigned to positive discriminating items, a weight of 
zero to all non-discriminatory alternatives, and a unit 
negative weight to negative discriminating alternatives. 

The questionnaires of the hold-out group were then 
scored with the empirically derived key. This hold-out 
group consisted of all three criterion groups. The top 27 
per cent constituted the high criterion group and the others 
the low group. Because age was Significantly related to 
the criterion, mean inventory scores were completed for 
each age group. It was found that the middle-aged sales- 
men group obtained a significantly higher mean score than 
those of the young and older salesmen groups. On the 
basis of these findings the instrument was validated sepa- 
rately for each age group. The inventory showed no val- 
idity (r bis. = .01) for the young group. Significant biserial 
correlations of .32 and .27 were found for the middle and 
older groups respectively. 

It is concluded that personal-data items can be as- 
sembled to form a valid instrument for the selection of 
newspaper retail advertising salesmen. In order to de- 
velop an effective instrument for the selection of appli- 
cants, it is recommended that an inventory be developed 
on the basis of the follow-up method of test validation and 
that an empirical scoring key be developed for each of the 
three age groups described in this study. 

159 pages. $2.10. 
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PROCEDURE: There were three phases to the experi- 
mental procedure: Acquisition I, Extinction, and Acquisi- 
tion II. : 

1. Acquisition I: Subjects were assigned randomly to 
two equal groups. All subjects were given one 10-minute 
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trial daily of bar-pressing for water reinforcement ina 
modified Skinner-box under 23 hours and 50 minutes water 
deprivation. For Group I this stage was carried out in the 
dark; for Group II a light in an overhead lightbox was con- 
tinuously on. After 11 days of this procedure, bar-pressing 
rates were asymptotic and the phase was terminated. 

2. Extinction: Each group was randomly divided into 
three equal subgroups, “A,” *B” and *C”. For Groups IA 
and IIA, bar-pressing produced a light in the overhead 
lightbox which remained on as long as the bar was de- 
pressed. For Group IC, the light was continuously off. 
For Groups IB and IIB, the light was on as the subjects 
were placed in the cubicle; each response turned the light 
off for as long as the bar was depressed. For Group IIC, 
the light in the overhead lightbox was continuously on. The 
reinforcement mechanism now produced no water, but the 
auditory stimulation it occasioned remained unchanged. 
All subjects were given one 10-minute period daily for 7 
days; the phase was then terminated. 

3. Acquisition I: All subjects were next given one 10- 
minute trial daily for 7 days in an apparatus similar to 
that used in Acquisition I, but with a tilting floor, and with- 
out a bar. Tilting the floor of this box turned the light in 
the overhead lightbox on or off. The box-end which would 
turn the light off was randomized; however, once selected 
for a particular subject, it remained the same throughout 
the phase. . 


RESULTS: (1) During Extinction, Groups IB and IC did not 
differ from one another, but both made a significantly 
greater mean number of responses than all the other 
groups; (2) Groups IA, IIA, and IIB did not differ signifi- 
cantly from one another, but all made a significantly | 
greater number of responses than Group IIC. During Ac- 
quisition II, Groups IA and IIA acquired a floor-tilting re- 
sponse on the basis of a reinforcement derived from ter- 
minating the light. All other groups were at the chance 
level of responding. 


CONCLUSIONS: These results are interpreted as gen- 
erally supporting the hypothesis that a stimulus present 
during extinction acquires negative reinforcing properties. 
Implications of these findings for extinction theory are de- 
veloped. 80 pages. $2.00. Mic 58-5008 
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Adviser: Professor Leland W, Crafts 


The present study investigated the relationship between 
level of social motivation and certain aspects of test per- 
formance among schizophrenic patients. On the basis of 
considerations stemming from Hull’s behavior theory, it 
was possible to predict negative relationships between 
level of motivation and 1) number of unpopular responses 
on the word-association test 2) number of failures to recall 





the original response during the reproduction phase of the 
word-association test and 3) mean reaction time on the 
word-association test. An investigation was also made of 
the relationship between level of motivation and degree of 
intratest scatter on the Wechsler-Bellevue, 

Sixty-one schizophrenic patients were used in the main 
part of the study. These subjects were given six trials on 
an extended version of the Wechsler-Bellevue digit-symbol 
test under conditions of ordinary motivation. A set of in- 
structions intended to increase motivation was then given 
to the subjects and followed by two more trials on the 
digit-symbol test. A control group of 31 subjects was 
treated similarly in every respect with the one exception 
that no additional instructions were given between trial 6 
and trial 7. For each of the subjects in both groups, a 
motivation score was obtained by subtracting the average 
score for trials 5 and 6 from the average score for trials 
7 and 8. The effectiveness of the motivating instructions 
was indicated by the greater increments in performance 
found among the subjects who received them than among 
the subjects of the control group. 

It was then argued that susceptibility to experimental 
motivation could serve as an indirect measure of the level 
of social motivation among individual schizophrenics of 
the experimental group. This would be true, it was felt, 
Since those schizophrenics whose social drives had under- 
gone considerable extinction would tend to be the least re- 
sponsive to the attempt at experimental motivation. Some 
confirmation of this reasoning was found in the fact that on 
five of the first six digit-symbol trials the performance of 
the subjects who proved most susceptible to experimental 
motivation was superior to that of the subjects who proved 
least susceptible. 

Each of the 61 subjects comprising the experimental 
group also received seven subtests of the Wechsler- 
Bellevue and a word-association test consisting of 49 words 
chosen from the Kent-Rosanoff list. The following three 
measures were obtained from the word-association data: 
1) number of unpopular responses, 2) number of failures 
to recall during the reproduction phase and 3) mean reac- 
tion time for the 49 responses. Moreover, for each sub- 
ject, scatter quotients were computed for each of the 
Wechsler-Bellevue subtests. 

The results yielded confirmation of the word- 
association predictions in that a negative relationship was 
found to exist between level of motivation and the three 
word-association measures. For none of the Wechsler- 
Bellevue subtests, however, was there a Significant rela- 
tionship between level of motivation and degree of intra- 
test scatter. 107 pages. $2.00. Mic 58-5009 


NEEDS AND PROBLEMS OF PUERTO RICAN 
HIGH SCHOOL STUDENTS RELATED TO 
N VARIABLES 
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Major Professor: Herman H, Remmers 


This study has dealt with the Spanish translation of the 
S RA Youth Inventory in its restandardized Form 5S which 
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provides for an intensity dimension through a multiple 
choice response scheme. In this scheme each item is fol- 
lowed by three different sized boxes where the student 
checks whether his problem is big, moderate or small. 
The last choice is a zero, which he marks if the problem 
does not refer to him. The Inventory consists of 296 items 
clustered in eight problem areas around: School, After 
High School, Myself, Getting Along With Others, Home and 
Family, Boy Meets Girl, Health, and Things in General. 

The purpose of the investigation was to provide Puerto 
Rican high school counselors with normative information 
concerning the range of problems faced and reported by 
Puerto Rican high school students, and with an instrument 
that would be of help as a screening device and diagnostic 
aid. The study also attempted to test some hypotheses 
dealing with the sex, grade, socio-economic and public- 
private school variables. 

The sample consisted of 532 students, equivalent to 1% 
of the Puerto Rican high school population, ranging in age 
from thirteen to nineteen years. Sex and grade were rep- 
resented in the sample in the same proportion in which 
they occur in Puerto Rican high schools. Subjects from 
private and public schools, and schools of different sizes 
were included also in the proportion in which they are dis- 
tributed in the total high school population of the island. 
Four different geographical regions, generally recognized 
as existing in the island, were also represented in the 
sample. 

The Sims Card for Socio-Economic Status, for which 
norms are available for Puerto Rico, was the external 
criterion used for the classification of the subjects into 
three socio-economic levels. 

Names were not signed to either the Inventory of the 
Sims Questionnaire to provide for spontaneity of response. 

Results of all items were analyzed and separate scores 
obtained for each of the eight problem areas and the total 
inventory. Two types of scores were obtained: a fre- 
quency score which was a measure of the number of prob- 
lems and a weighted score which was a measure of the in- 
tensity of the problems. The frequency score was ob- 
tained by adding one point for every problem checked. The 
weighted score was obtained by adding the weight pre- 
viously assigned to the dimension of the problem checked 
by the student - three points if it was a big problem, two 
points if it was moderate, one point if it was small. 

The statistical analysis of results showed no significant 
differences in average response between boys and girls or 
between grades. The most significant data were obtained 
with the socio-economic and private-public school vari- 
ables. Across cultural comparison made with results ob- 
tained with a United States sample indicated that American 
students scored significantly higher than Puerto Rican stu- 
dents in all but three areas where the raw difference 
slightly in favor of Puerto Ricans was not significant. 

Norms in percentile values have been obtained for fre- 
quency and for intensity raw scores, in an attempt to make 
the instrument useful to Puerto Rican high school counse- 
lors, as a screening device and diagnostic aid in treating 
the problems of high school youth. 

139 pages. $2.00. Mic 58-5010 





AN INVESTIGATION OF THE ROLE OF SET AND 
CERTAIN PERSONALITY VARIABLES IN 
PERCEPTION OF THE UPRIGHT 


(L. C. Card No. Mic 58-1945) 


Frances Slosman Gross, Ph.D. 
The University of Buffalo, 1958 


The present study was designed to measure the effects 
of set on perception of the upright, and to investigate the 
relationship between personality factors (anxiety and 
authoritarianism) and degree of dependence on the field. 

In his research on perception Witkin had reached a num- 
ber of tenuous conclusions which seemed to require repli- 
cation and confirmation. 

The rod-and-frame test of perception of the upright 
under darkroom conditions was used as the standard per- 
ceptual task. The subjects consisted of 140 undergraduate 
college students, male and female. 

Variation in modes of perception appeared in the pres- 
ent study, but the means and ranges were more constricted 
than those reported by Witkin. Significant sex differences 
on the standard task were found in both studies. 

An experimental variable was introduced to measure 
the influence of a change in set on perception of the up- 
right; by means of instructions the subjects were led to 
believe that a special lens was being used to change their 
perception of the stimulus (in reality clear glass was 
used). It was hypothesized that this would increase de- 
pendence on the field. An inquiry, administered to each 
subject following his darkroom experience, was designed 
to reveal the subjective states during the experiment. 

Two experimental groups were used to investigate the 
influence of the frame. The findings affirm the importance 
of field factors in promoting field dependency. 

The California F Scale and Manifest Anxiety Scale were 
used as measures of authoritarianism and anxiety to in- 
vestigate hypotheses based on conclusions reached by 
Witkin. An analysis was made of the scores of personality 
scales of male subjects refusing to volunteer for the study 
and comparisons drawn with other studies. 

The following major and corollary conclusions may be 
drawn from the present research: 

1. It is possible, within limits, to replicate Witkin’s 
findings on the rod-and-frame test. 

a. There is a significant difference between the 
sexes in their mode of perception on the rod and frame 
test, males being more independent of the field, while fe- 
males are field dependent. 

b. The significant difference found in deviation 
scores between rod alone and rod with frame confirms the 
hypothesis that greater deviations from the upright are due 
to the presence of the frame. 

2. The significant differences found between the ex- 
perimental and standard conditions indicated that the 
change in set resulted in increased error in judgment of 
the upright, pointing to increased dependence on the field. 

a. There is no evidence that the group which was 


initially field dependent was more influeiiced by the change 


in set than the group which was initially more independent 
of the field. 

b. Deviation errors did not increase when the 
change in set was introduced in the absence of the frame, 
confirming the hypothesis that uncertainty increases de- 
pendence on the field, since the effect of the set is evident 
onlv when the frame is present. 
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c. The subjects in this experiment most often se- 
lected “uncertainty” as the term which best described their 
subjective state in the ambiguous situation. 

d. The field dependent subjects selected “uncer- 
tainty” significantly more often than did the field independ- 
ent subjects, while the latter selected “expectancy” sig- 
nificantly more often. 

3. There is no evidence to confirm the hypothesis that 
there is a Significant relationship between degree of field 
dependency and degree of authoritarianism, or between 
degree of field dependency and degree of anxiety. 

4. No statistically significant relationship was found 
between the F Scale and the Manifest Anxiety Scale. 

5. Male subjects who did not volunteer for a “percep- 
tion experiment” are not significantly different from the 
male volunteers in degree of authoritarianism as meas- 
ured by the F Scale, or in degree of anxiety as measured 
by the MAS. 116 pages. $2.00. 


THE DEVELOPMENT AND COMPARATIVE 
ANALYSIS OF TWO FORCED-CHOICE FORMS OF 
THE GUILFORD-ZIMMERMAN 
TEMPERAMENT SURVEY 


(L. C. Card No. Mic 58-1795) 


James D. Linden, Ph.D. 
Purdue University, 1958 


Major Professor: N. M. Downie 


This study is an experimental investigation of the rela- 
tive efficiency of two related forced-choice modifications 
of a published paper and pencil personality inventory, in 
measuring the same variables as the published inventory, 
in reducing the influence of social favorableness bias, and 
in identifying the presence of such bias when it exists. 

The purpose of this research was to test the hypothesis 
that a shorter, forced-choice form of the Guilford-Zimmer- 
man Temperament Survey (GZTS) will measure the same 
variables as the conventional form of this instrument. 
Moreover, it was speculated that the forced-choice format 
will reduce the incidence of faking on the GZTS, and that 
an experimental scale employed with both the forced- 
choice and conventional forms of this inventory will iden- 
tify this behavior. Furthermore, the relative efficiency of 
a triad forced-choice format, as compared with a two- 
statement item forced-choice format, has been investigated. 

Two forced-choice forms of the GZTS were developed: 
one, forty-five “three-statement” items form, FCX-1; and 
a related, sixty “two-statement” items form FCX-2. In the 
former, each of the forty-five items include two state- 
ments, selected from a pool of conventional GZTS state- 
ments, and matched in terms of their ‘discrimination 
values” (r) and “preference values” (p). The r and p values 
for each statement were determined by an item analysis 
study of 842 conventional GZTS protocols preliminary to 
this research. Statements from each of the ten standard 
GZTS scales were matched with statements from nine re- 
maining scales, such that all possible scale matches were 
accomplished. A third, more “popular” GZTS statement 
was included in each item. These popular statements con- 
Stitute the experimental scale (V) which is employed to 





























identify attempts to fake responses to this instrument. 

The latter form, FCX-2, includes the same forty-five two- 
statement items employed in FCX-1. In addition, fifteen 
other two-statement items constitute the V scale for this 
form of the inventory. Each of these items is comprised 
of one “popular” and one “unpopular” statement, matched 
in terms of r values, but differing by more than .50 in p 
values. These same thirty statements are used as the V 
scale for the conventional GZTS. aa 

The GZTS, FCX-1, and FCX-2 were administered to 
200 Purdue University students enrolled in an undergradu- 
ate course in Educational Psychology. Six experimental 
groups of at least thirty subjects each, were selected at 
random and administered the several inventories, such 
that all possible orders of inventory presentation were ef- 
fected under each of two conditions: Condition I, standard 
instructions; Condition II, special instructions to fake re- 
sponses according to specific criteria provided all sub- 
jects. Condition I was completed approximately one month 
prior to the initiation of Condition II. 

The raw scores attained by each of the 184 subjects 
who completed all inventories under both conditions, were 
transformed into T-scores. Eleven Analyses of Variance 
(ANOV) were computed, one for each of the eleven inven- 
tory scales studied. In each ANOV, the effects of orders, 
inventory forms, and conditions were considered. More- 
over, in each instance, the mean differences among inven- 
tory forms at both Condition I and Condition II, were or- 
dered and tested according to the Duncan procedure. 

Inferences derived from the analyses of these data ap- 
pear to support the following conclusions: 

1. On each of the eleven scales investigated, all three 
inventory forms seem to measure the same variables. 

2. The forced-choice format appears to reduce the in- 
fluence of social favorableness bias, but this trend is not 
demonstrated by all scales studied. Results on seven of 
the ten standard GZTS scales, especially R and T, suggest 
that faking is inhibited on forced-choice instruments, but 
the G, E, and P scales exhibit no significant reduction in 
the influence of favorableness bias. The hierarchial rela- 
tionship among the ten standard GZTS scales, in terms of 
the social desirability level of statements characteristic of 
each scale, requires additional study. 

3. The V scale incorporated into the FCX-1 appears to 
identify attempts made to fake responses in a socially fa- 
vorable direction. Similar scales devised for use with the 
GZTS and FCX-2 have failed to demonstrate this function. 

4. FCX-1 tends to measure the GZTS variables more 
efficiently and appears to reduce the influence of social 
favorableness bias more effectively than does FCX-2, but 
the statistical results are inconclusive and suggest a need 
for further research. 

5. The effects of the order of inventory presentation, 
within a given series, upon inventory performance is not 
Significant. 

These conclusions are limited in their scope to the 
specific variables studied. Speculations beyond them are 
unwarranted and unsupported by the results of this re- 
search. 207 pages. $2.70. 
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ADAPTING VOCATIONAL COUNSELING 
PROCEDURES TO DIFFERENT DISABILITY GROUPS 


(Publication No. 20,558) 


Lloyd Henry Lofquist, Ph.D. 
University of Minnesota, 1955 


Adviser: Donald G. Paterson 


This thesis represents an attempt at an analysis of in- 
formation available on disabilities and medical conditions, 
and an integration of this kind of information with the prin- 
ciples and techniques of vocational counseling. Particular 
emphasis is placed on the applicability of such information 
and techniques to the work of the hospital and rehabilitation 
counselor. The author makes use of the literature of medi- 
cine, psychology, and other disciplines such as physical 
medicine, sociology, and education. He also draws on his 
own experiences as a vocational counselor with hospital 
patients and disabled veterans. It is not presumed that 
this analysis will answer all of the problems of the hospital 
and rehabilitation counselor. It is hoped that it will stimu- 
late thought in this area, research, and interchange of ideas 
about counseling with disabled persons. 

The analysis was undertaken to provide, in one place, 
some of the facts the hospital counselor may find useful in 
his work, since the author was not able to find in the litera- 
ture comprehensive treatments of the hospital or rehabili- 
tation vocational counselor’s responsibilities and functions. 
The author also wished to demonstrate the availability and 
applicability of literature from other disciplines for the 
hospital vocational counselor. 

The first part of the analysis discusses the aims of vo- 
cational counseling psychology in rehabilitation work, the 
purpose of this analysis, and the importance of effective 
interpersonal relationships for the hospital vocational 
counselor. Part I is devoted to relationships with other 
services and personnel in and outside of the hospital set- 
ting. Because of recent interest and activity in defining the 
areas and methods of practice of clinical and vocational 
counseling psychology, one chapter is devoted to a discus- 
sion of relationships with the clinical psychology service. 

Part III of the analysis includes discussions of voca- 
tional counseling with patients from seven specific dis- 
ability areas: diabetes, amputations, heart conditions, 
hypertension, paraplegia, cancer, and skin conditions, An 
illustrative case history is included for each of the areas. 
Selection of areas to be discussed was based on relative 
lack of literature for counselors, distribution of hospital 
patients in a general medical and surgical hospital, coun- 
seling load in such a hospital, and Rehabilitation Board ac- 
tivities in a general hospital. The disability chapters dis- 
cuss problems presented, medical information for the 
counselor, questions to be resolved with the physician, 
and counseling considerations. The desirability of differ- 
ent approaches and different emphases in vocational coun- 
seling with patients in different disability categories is 
discussed. | 

Part IV deals with the counseling process and stresses 
good interview techniques and testing procedures as they 
apply to vocational counseling in the hospital setting. Di- 
agnosis and theory in hospital vocational counseling are 
also discussed briefly. In the chapter on interviewing pro- 
cedures there is a discussion of mental hygiene for the 
hospital vocational counselor. 





Part V of the thesis contains a discussion of reference 
resources for the rehabilitation vocational counselor, in- 
cluding discussion of the occupational reference file, the 
test reference file, and the disability reference file. The 
concluding statements in Part VI include a discussion of 
some unanswered questions with suggestions for research, 
and a summary of the analysis. A bibliography of 176 ref- 
erences is given. Appendix A gives a glossary of medical 
terms used; Appendix B includes sample vocational coun- 
seling forms the author has found useful in the hospital 
setting; and, Appendix C lists suggestions for the training, 
in the hospital setting, of vocational counseling psychology 
trainees. 447 pages. $5.70. Mic 58-5011 


THE EFFECTS OF SENSORY DEPRIVATION AND 
SENSORY BOMBARDMENT ON APPARENT 
MOVEMENT THRESHOLDS 


(L. C. Card No. Mic 58-1808) 


Donald William Ormiston, Ph.D. 
Purdue University, 1958 


Major Professor: Franklin J. Shaw 


There have been many reports on the stress resulting 
from real isolation, experimental isolation (sensory de- 
privation) and the supposed perceptual isolation of the 
mentally ill. The psychotic-like reactions to the first two 
and a tendency of clinicians to assign a major role in the 
patient’s illness to the last of the three seemed to suggest 
some theoretical possibilities. It was postulated that the 
organism has a very basic need to perceive change in its 
environment, but within an optimum range. The percep- 
tion of levels of change outside this optimum range was 
seen as tantamount to subjective isolation. As either end 
of the change continuum was approached compensatory 
reactions were expected to occur. 

It was- hypothesized that subjects deprived of stimula- 
tion, or change, would become hungry for stimulation and 
seek it. It was further hypothesized that subjects exposed 
to a relatively high level of stimulation would be to some 
degree overwhelmed and satiated, and adopt an avoidance 
reaction to stimulation. 

The method chosen to test these hypotheses involved 
the measurement of apparent movement thresholds before 
and after interpolated situations presenting three levels of 
stimulation, hereafter referred to as sensory deprivation, 
waiting room, and sensory bombardment. 

The problem investigated was how these varying levels 
of stimulation affect the readiness of the individual to as- 
Sign movement that is not objectively present to his en- 
vironment, It was assumed this readiness would reflect 
his level of need for change as affected by the interpolated 
situation. Predictions were made that the sensorily de- 
prived would show a greater readiness to see the apparent 
movement, their lower thresholds lowering and their up- 
per thresholds raising more than the other two groups 
from the pre-testing to the post-testing. It was expected 
that the sensorily bombarded group would show a de- 
creased readiness to see apparent movement, as revealed 
by a raising of the lower threshold and a lowering of the 
upper threshold, greater than the other two groups. The 
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waiting room group was predicted to fall somewhere in be- 
tween the other two groups in changes of threshold. 

Ninety “normal” subjects, graduate and undergraduate 
students from several departments, were used. Thirty 
were randomly assigned to each group, fifteen males and 
fifteen females. The stimuli were two pendulum-shaped 
bars in an inverted *V” arrangement. They were pre- 
sented in two approaches, one from succession to move- 
ment and the other from simultaneity to movement. Five 
trials for each approach were administered before and 
after the interpolated situations, mean thresholds were de- 
termined, and the direction plus the amount of change was 
recorded for each threshold. The sensory deprivation con- 
sisted of a thirty minute period sitting in a comfortable 
chair in an otherwise unfurnished room with translucent 
goggles, ear plugs, and ear muffs. The sensory bombard- 
ment consisted of numerous assembly and tracing tasks, a 
tape of varied sound effects for the full thirty minutes, 
various taste and smell stimuli, and the wearing of differ- 
ently colored goggles. The waiting room group sat ona 
couch and could do anything they liked while waiting, such 
as read magazines or study. 

The results were in the expected direction, significant 
at the five per cent level for the sensorily deprived on both 
thresholds, and approaching significance at the ten per cent 
level for the sensorily bombarded on the raising of the up- 
per threshold only, this raise being less than that for the 
other two groups. One subject in the deprived group ex- 
perienced hallucinations and reported delusional thinking. 
The deprived subjects generally reported unpleasant af- 
fect while the bombarded reacted with mixed affect of 
amusement and “anxiety”. No significant sex differences 
were found. The upper threshold was found to be more sus- 
ceptible to changes. 

It was felt some measure of tentative support was gained 
for the theoretical structure proposed. Suggestions for 
further research were made. 78 pages. $2.00. 


AN INVESTIGATION INTO CERTAIN 
PSYCHOMOTOR ASPECTS OF SURGERY ON THE 
GLOBUS PALLIDUS IN PARKINSONISM 


(Publication No. 17,667) 


Manuel Riklan, Ph.D. 
New York University, 1956 


The Problem 

~~ In 1955 a newly developed brain operation for the relief 
of the symptoms of rigidity and tremor in Parkinson’s 
disease was reported by Dr. Irving S. Cooper. Known as 
Chemopallidectomy, it consists of the destruction of the 
globus pallidus area of the brain through the surgical in- 
jection of alcohol. The surgery affects the side of the body 
contralateral to the side of the destruction. This investiga- 
tion was designed to provide an objective evaluation of cer- 
tain psychomotor aspects of that surgery. Specifically, it 
wis concerned with the pre and postoperative measurement 
of gross motor functioning, fine motor functioning and fine 
motor learning. 


Population and Procedure 
Twenty-two consecutive Parkinson patients who under- 
went the Chemopallidectomy had administered to them, both 











pre and postoperatively, a battery of psychomotor tests. 
The patient group consisted of fourteen males and eight 
females whose ages ranged from thirty-five to sixty- 
seven, with a mean age of forty-six. The group was tested 
an average of one week before undergoing the surgery, and 


again an average of fifty-seven days after the surgery. 


Gross motor functioning was evaluated through the use 
of a scale consisting of ninety-eight items requiring motor 
Skills, including such areas as dressing, feeding, ambula- 
tion and toilet care. The patients were rated by a physical 
therapist on the basis of whether they could perform an 
activity independently, needed assistance, or could not 
perform at all. 

The evaluation of fine motor functioning was done 
through the use of a steadiness test for the measurement 
of tremor, a tapping test and the Minnesota Rate of Manip- 
ulation Test for the measurement of rigidity. For the 
steadiness and tapping tests the group was rated six times 
for each hand, and a mean score was taken. For the 
Minnesota test, three trials were given for each hand, 
after which a mean score was taken. Fine motor learning 
was evaluated through the use of a continuous circle test 
which permitted fifteen trials on a simple motor learning 
task for which both speed and accuracy were scored. Form 
K of the Porteus Maze was also utilized for the evaluation 
of fine motor learning. 

In the statistical analysis of the results, the reliabili- 
ties for the tests were established, as was the stability of 
the patient group. Mean differences and the significance 
of the differences between pre and postoperative function- 
ing in gross and fine motor functioning and fine motor 
learning were calculated through the use of the null hy- 
pothesis. The factors of age, sex and type of Parkinsonism 
were evaluated for their relationship to degree of improve- 
ment as a result of the surgery. Data for the unoperated 
side of the body were used as an experimental control for 
the operated side, and the preoperative condition was used 
as a control for the establishment of postoperative change. 


Conclusions 

The results of this investigation indicate that a statisti- 
cally significant improvement was made postoperatively 
for the group, on the side of the body contralateral to the 
Side of the brain operated upon, for both tremor and rigid- 
ity as measured by the evaluative instruments. For the 
full gross motor scale no Statistically significant change 
was noted. However, for the sub-scale concerned with 
activities performed independently, the group demonstrated 
improvement of a statistically significant nature. 

In fine motor learning the group demonstrated statisti- 
cally significant improvement on a task requiring pre- 
dominantly motor skills, but demonstrated deterioration on 
a learning task which involved such factors as planning and 
intelligence. No statistically significant differences in de- 
gree of improvement were found with regard to the factors 
of age, sex and type of Parkinsonism. 

| 175 pages. $2.30. Mic 58-5012 
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THE RELATIONSHIP BETWEEN SUBSTITUTABILITY 
AND THE EASE OF MAKING A CHOICE 
BETWEEN TWO DESIRED OBJECTIVES 


(L. C. Card No. Mic 58-1866) 


Doris S. Robbins, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: James C, Diggory, Ph.D. 


It was hypothesized that there is a positive relationship 
between the ease of choosing between two desired objec- 
tives and the degree of substitutibility between the two al- 
ternatives, and that greater ease in making a choice would 
be reflected in shorter decision times. 

Substitutability refers to the S’s expectations of substi- 
tute value. S’s were presented with five types of choice 
Situations which were ordered along a gradient of substi- 
tutability. This was done by means of two operations. The 
first consisted of pairing objects so as to provide three 
types of pairs which were graded in the degree of func- 
tional similarity between the two members of a pair. The 
three points along this gradient were: Different (Type I), 
Similar (Type II), and Identical (Type III). Objects are 
functionally similar if they can be used to satisfy the same 
general motive. The other operation consisted of a cog- 
nitive manipulation, effected through instructions, which 
was designed to influence the S’s conception of the degree 
of functional similarity between two presented objects while 
holding these properties of the objects constant, (Types 
IIA and IIB). For purposes of comparison with the situa- 
tion which presented a choice between identical objects 
(Type III) another situation was added which presented only 
one object (Type IV); the choice here was between the al- 
ternate physical routes. 

S’s were 26 second and third grade girls. Each S was 
exposed to each of the five conditions. The order of pres- 
entation was counterbalanced so that each condition ap- 
peared once in each position. To enhance reliability, each 
S had four trials in each condition. The objects presented 
were candies and small toys. S’s were told that they were 
to select one of the objects and that they would be allowed 
to keep it. The objects were presented in two boxes, 
equidistant from the S. The outer opaque doors activated a 
chronoscope; the inner, glass doors stopped it. The time 
elapsing between the exposure of the objects and the S’s 
opening a box to take one was used as the measure of de- 
cision time. Prior to each trial the S was asked to rank 
all of the objects along a single continuum of desirability. © 
For a given trial, objects were paired which were as close 
as possible to being adjacent on this continuum. 

The following types of choice situation were presented: 
I Minimal substitutability, functionally Different pairs of 
objects (a toy and a candy); II Intermediate substitutability, 
functionally Similar pairs of objects (two toys on the first 
and fourth trials and two candies on second and third 
trials), A. with differences emphasized in instructions, 

B. with similarities emphasized; III Maximal substitut- 
ability, with only one possible outcome no matter which ob- 
ject is taken, Identical objects (toys on first and fourth 
trials, candies on second and third); IV One possible out- 
come, a Single object. 

The mean decision times, for all S’s for each condition 
was as follows: I 7.16 sec., IIA 6.50 sec., IIB 5.80 sec., 
III 4.90 sec., IV 3.97 sec. The ordering of these findings 





corresponds with the ordering which was predicted; as 
substitutability was increased, decision time decreased. 
(In most cases the difference between any two conditions 
was Significant. The Wilcoxon matched-pairs signed- 
ranks test was used; skewness precluded the use of a 
parametric test.) 

The conclusion was drawn that substitutability is an 
important factor in determining the relative ease or diffi- 
culty of choosing between two desirable objectives. It was 
suggested that conflict situations, rather than being di- 
visible into the two classes of stable equilibrium vs un- 
stable equilibrium, might be located along a continuum 
with regard to the stability of the equilibrium which exists. 

28 pages. $2.00. 


A STUDY OF THE EXTRA-CURRICULAR 
ASPECTS OF CULTURAL ASSIMILATION 
ON THE COLLEGE CAMPUS 


(L. C. Card No. Mic 58-2099) 


Roland Henry Roselius, Ph.D. 
The Ohio State University, 1957 


A study was made at Wittenberg College during the 
spring semester of 1956 which was concerned with the 
students’ patterns and degree of extra-curricular partici- 
pation. The primary purpose of the study was to find out 
what student patterns of campus culture assimilation 
existed. A secondary purpose was to ascertain the in- 
fluence of participation in organized extra-curricular ac- 
tivities upon the academic status of the student. 

Approximately one thousand students, 520 men and 493 
women, were involved in the study. The types of extra- 
curricular activities and the number of them pursued were 
determined for each student. Individual scholastic quo- 
tients for the spring semester of 1956 and intelligence test 
scores were then compared with the activity-load level of 
each student. Comparisons were made between the sexes, 
between the classes (freshman, sophomore, junior, and 
senior), and between extra-curricular organizations. 

A questionnaire designed to elicit information regard- 
ing attendance at athletic contests, college dramatic pro- 
ductions, and fraternity-sorority open houses was admin- 
istered to 430 of the students. These students were also 
asked to estimate the average time spent per week in the 
college student union and the average number of contacts 
made with the home per month. Comparisons of these 
campus cultural behavior patterns were then made between 
the sexes, the classes, and the status levels of the stu- 
dents--viz., Greek-affiliated and non-Greek-affiliated, 
campus residents and town residents. 

A further comparison was made between the freshman 
scores made by Greek-affiliated students on the Bell Ad- 
justment Inventory and scores made when these students 
were retested at the sophomore and junior levels. 

A final comparison was made between an earlier study 
of participation in extra-curricular activities on the Wit- 
tenberg campus in 1928 and the study of extra-curricular 
participation made in 1956. 

The general findings of the study are summarized as 
follows: 

1. Approximately 78 per cent of the students at 
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Wittenberg College were engaged in one or two or- 
ganized extra-curricular activities. 

2. The pursuance of extra-curricular activities 
beyond the five-activity load level tended to be matched 
with lower scholastic quotients for the men and higher 
scholastic quotients for the women. 

3. The greatest extra-curricular participation was 
in social organizations. 

4. Non-affiliated town resident students had by far 
the lowest record of attendance at athletic contests, 
college dramatic productions, and fraternity-sorority 
open houses. 

5. Approximately 73 per cent of all leadership po- 
sitions on the campus were held by juniors and seniors. 

6. Membership in a fraternity or a sorority did not 
significantly change the social adjustment of the group. 

7. The extra-curricular pattern of activity partici- 
pation had not changed essentially since 1928. 

8. There was no Significant difference between the 
sexes or classes in estimated number of hours spent 
per week in the student union or in number of home 
contacts per month. 256 pages. $3.30. 


TACTUAL FORMBOARD PERFORMANCE IN 
CHILDREN AS A FUNCTION OF AGE AND SEX 


(L. C. Card No. Mic 58-1622) 


Vinton Neal Rowley, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Arthur L, Benton 


The main purpose of the present investigation was to 
determine the effects of sex and chronological age on tac- 
tual formboard performance in children as a prerequisite 
for establishing normative standards of performance. Per- 
formance on the four-figure tactual formboard of Benton 
was selected for study. An analysis of the trends in per- 
formance over trials and an estimate of the correlation 
between the criterion measures and composite score on 
the Iowa Tests of Basic Skills were also made. 

The sample consisted of 270 school children, ranging in 
ege from 7 to 15 years, who were enrolled in the Public 
School System, Knoxville, Iowa, and whose grade place- 
ment was standard for their age. Total number of Ss at 
each age level was 30; 15 girls and 15 boys. The child 
designated as the brightest and the child designated as the 
dullest in each class by the teacher were excluded from 
consideration. 

The four-figure tactual formboard was administered 
individually to each S who was then required to perform 
the task without the aid of vision. The criterion score for 
each S was the total time taken to perform three trials on 
the formboard. 

The following results were obtained: 

(1) The null hypothesis with respect to an age-sex inter- 
action was retained. 


(2) The hypothesis that no significant difference in cri- 
terion score means exists as a function of sex differ- 
ences could not be rejected on statistical grounds. 
However, the boys were superior to the girls ata 
level of confidence approaching statistical significance. 





Moreover, the boys were apparently superior to the 
girls at each of the nine age levels investigated. 


(3) The hypothesis that no significant difference in cri- 
terion mean scores exists as a function of age was 
rejected. In both the boys and the girls, there was a 
consistent decrease in criterion score means with 
increasing age with the single exception that a rever- 
sal in trend of performance between the eight and nine 
year old girls occurred. This reversal is interpreted 
as being due to sampling fluctuations. 


(4) Determination of the significance of the differences 
between mean criterion scores for individual age 
groups yielded many Significant differences. How- 
ever, a Cluster of non-significant differences were 
found at the upper end of the age range, indicating that 
the formboard task is relatively less effective in dis- 
criminating among the various age levels at the up- 
per end of the age range. 


(5) The main effect of trials was significant, indicating 
that learning took place during the course of the per- 
formance. A Significant age-trials interaction with 
the younger Ss improving more than the older Ss, was 
found. This result is interpreted as being due to the 
initially poorer performances of the younger Ss. 
Other interactions involving the trials factor were 
not significant. 


(6) The partial correlation between scholastic achieve- 
ment test scores and criterion scores was found to be 
Significant, but of small magnitude, indicating that 
only a small proportion of the variance in formboard 
performance can be attributed to the scholastic 
achievement factor. 


(7) The findings of this study indicate that more extensive 
data are needed for the establishment of normative 
standards of performance on the formboard. 

68 pages. $2.00. 


STUDIES OF TACTUAL DISCRIMINATION 
BY RACCOONS 


(L. C. Card No. Mic 58-1817) 


Harold Louis Thorgersen, Ph.D. 
Purdue University, 1958 


Major Professor: Kenneth M, Michels 


The first part of this thesis was a study of tactual form 
discrimination in the raccoon. Seven raccoons, used as 
subjects, adapted quickly to the test situation, in which 
their exploration of the stimulus object was limited as far 
as possible to the tactile sense modality. After a short 
training period, the raccoons learned 28 form discrimina- 
tion problems. The results obtained showed that a learn- 
ing set developed, primarily during the solution of the 
first seven problems. 

The second part of the thesis was concerned with the 
relationship between size of the stimulus objects and the 
level of performance on a tactual discrimination problem. 
The stimulus objects used in this study consisted of 14 
steel spheres, ranging in diameter from one inch to 1/4 
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inch. The difference between any two stimulus objects 
ranged from 3/4 to 1/32 inch. To study what effect differ- 
ent methods of rewarding would have, the six subjects 
used were split into two groups. For one group of animals, 
choice of the larger of the two stimulus objects presented 
was always rewarded, while for the other group, the re- 
warded object was randomly determined for each stimulus 
pair. The results obtained showed that the first mentioned 
group performed better than the latter one, indicating a 
transpositional effect in this group. A definite trend to- 
wards better performance was found as the difference be- 
tween the stimulus objects increased. No consistent trend 
in performance could be found as a function of the absolute 
size of the stimulus objects, holding the difference be- 
tween them constant. This indicated that the size of the 
stimulus objects used in the first study did not influence 
the learning results obtained. 67 pages. $2.00. 


PERSONALITY CHANGES DURING MARRIAGE 
(L. C. Card No. Mic 58-1475) 


Leonard Merrick Uhr, Ph.D. 
University of Michigan, 1957 


This study is an analysis of long-time personality 
changes in husbands and wives as related to one criterion 
of marital adjustment, self-perceived happiness. Longi- 
tudinal data collected by Kelly were used for the present 
analysis. Variables analyzed for change were measured 
both at the time of engagement and after eighteen years of 
marriage. Variables analyzed for criteria of marriage 


outcomes were measured after eighteen years of marriage. 

The first step of the analysis, a factor analysis of 100 
criterion-related variables for husbands, identified five 
orthogonal factors: (1) Self-Perceived Happiness, (2) 
Family-Centeredness, (3) Individual Strength, (4) Semantic 
Harmony, and (5) Closeness of Interpersonal Relations 
with Others. Factor scores were computed for all couples. 
Husband-Wife correlations were substantial for all factors 
with the exception of 3 and 5, which apparently are meas- 
uring dimensions of the individuals in marriages. 

For the subsequent analysis of change, couples were 
divided into Highs and Lows on Factor 1 scores (Self- 
Perceived Happiness). The resulting four groups: happy 
and unhappy husbands, happy and unhappy wives, were 
compared on 72 variables at Time-1 and at Time-2 for 
Changes and convergence-divergence of groups. Time-1-- 
Time-2 correlations were also computed on each variable 
for each of the four criterion-divided groups. 

A number of significant differences were discovered on 
the 72 change variables taken individually. For example, 
UnhappyWomen changed toward less vivacious self- 
percepts, UnhappyMen changed toward better emotional ad- 
justment, HappyMen changed toward more professional 
business and practical behavior in areas of interests and 
values, HappyMen and HappyWomen changed toward a 
more differentiated and functional attitude toward home 
and marriage. The method of analysis sets these indica- 
tions of differential changes in the context of the original 
and final position between which change occurred. 

Several statistically significant trends of change over 
the entire 72 variables were uncovered: (1) Unhappys di- 





verged during the eighteen years of marriage, while 
Happys showed a slight tendency to converge. (2) When 
the direction of change was considered, personality 
changes of Happys as contrasted with Unhappys tended to 
be in the direction of better adjustment. (3) Among the 
Happys, the husbands were more consistent during the 
eighteen years of marriage than were their wives, where- 
as among the Unhappys the wives were more consistent 
than were their husbands. 

Theoretical implications and directions for further re- 
search were considered. 170 pages. $2.25. 


PSYCHOLOGY, CLINICAL 


A STUDY OF THE CHARACTERISTICS 
Os COUNSELOR TRAINEES 


(L. C. Card No. Mic 58-1636) 


Norman Abeles, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. Royal B. Embree, Jr. 


This study was made in an effort to identify measurable 
characteristics of counselor trainees and to suggest some 
implications with regard to their selection. Two main 
areas of investigation were undertaken. The first of these 
was concerned with the development of basic data about the 
characteristics of counselor trainees in the counselor 
training program of The University of Texas. The second 
area represented an exploratory effort to develop a realis- 
tic and usable classification of counselor trainees by 
means of a global rating assessing the trainees on a con- 
tinuum from greater to less promised counseling pro- 
ficiency. 

The principal hypotheses investigated were as follows: 

1. Differences on subtest scores (within a relatively 
homogeneous group of counselor trainees) between male 
and female counselor trainees do not significantly differ 
from chance. 

2. Ratings by judges concerning their perceptions of 
a subject’s growth during training and potential counseling 
proficiency are statistically valid and reliable. 

3. Profile patterns of a group of counselor trainees 
whose global ratings indicate relatively greater promise 
as counselors will differ significantly from those of a 
group of trainees whose global ratings indicate relatively 
less promise of counseling proficiency. 

The subjects employed in this study were 130 graduate 
students (eighty-one male and forty-nine female) all of 
whom had been accepted in the counselor training program 
at The University of Texas and who had completed the 
practicum course in counseling (Educational Psychology 
381K: Practice in Educational and Vocational Counseling). 

The measures employed in the investigation were the 
Miller Analogies Test, Differential Aptitude Tests, USES 
General Aptitude Test Battery, Diagnostic Reading Test-- 
Survey Section, Cooperative Reading Comprehension Test, 
Form C2, Minnesota Multiphasic Personality Inventory, 
Guilford Inventory of Factors STDCR, Guilford-Martin 
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Inventory of Factors GAMIN, Guilford-Martin Personnel 
Inventory and the Allport-Vernon-Lindzey Study of Values. 
An analysis of the data obtained through use of the ~— 
measures described above produced some very definite 
patterns. As a group, these counselor trainees did pre- 
sent profiles on a battery of objective tests which were, 
in terms of general population norms, quite characteris- 

tically distinct and different. 

In regard to the first hypothesis, certain differences 
were found which could not be accounted for by the or- 
dinary sex bias of the instruments. Generally, the differ- 
ences were not extensive although the null hypothesis had 
to be rejected. 

The second hypothesis was established. The pooled 
global rating by the two supervisors was found to be a 
usable, realistic criterion with an acceptable degree of re- 
liability and at least partial validation through the use of 
follow-up information about each of the counselor trainees. 
The final hypothesis was upheld with the finding of signifi- 
cant profile patterns differentiating the more and less 
promising groups of counselor trainees. 

Implications drawn from this study were that differ- 
ences in ability (beyond a basal level) did not play an im- 
portant part in determining assessed counseling profi- 
ciency for male trainees. Furthermore, few differences 
were found in terms of general patterns of adjustment but 
differences were discovered with respect to values, in- 
terests and characterological aspects of individual trainees. 
Some of these implications were applicable to female 
counselor trainees also, though trends were generally less 
Clear than with the male trainees. A final implication 
drawn from this study was in respect to the effect of cul- 
tural expectations on the future counselor. There ap- 
peared to be a tendency for the male counselor to be some- 














what at odds with the expectation society holds for him as 
aman. The success with which the individual counselor 
trainee handles this problem depends in part upon the 
flexibility and permissiveness of the counselor training 


program. 178 pages. $2.35.. 


A STUDY OF ATTITUDES TOWARDS THE 
NON-FLUENCIES OF CHILDHOOD OF PARENTS 
OF STUTTERERS, PARENTS OF ARTICULATORY 

DEFECTIVES, AND PARENTS OF 
NORMAL-SPEAKING CHILDREN 


(L. C. Card No. Mic 58-2017) 


Charles Irwin Berlin, Ph.D. 
University of Pittsburgh, 1958 


This is an experimental study designed to investigate 
the attitudes of (a) parents of stutterers, (b) parents of 
articulatory defectives, and (c) parents of normal-speaking 
children towards normal non-fluencies in children’s 
speech. The following questions are posed: 

1. Under two conditions, (a) when the term ‘stuttering” 
is used in the instructions given to parents, and (b) when 
no mention is made to them of the specific pathology 
sought, is there a significant difference among these groups 
of parents in the number of diagnoses of stuttering made in 
response to a tape recorded scale of normal nonfluency? 

2. Is there a significant difference in the number of 





diagnoses of stuttering among these three groups in their 
response to a scale of childhood speech, graded in order 
of severity of nonfluency ? , 

3. Is there a difference among these parent groups as 
to the exact degree of nonfluency (on this scale) which 
would be necessary to elicit from them a significant num- 
ber of diagnoses of stuttering? 

4. Is there a significant difference among these parent 
groups in their general attitudes towards the behavior of 
children, as measured by the Wiley Attitude Scale? 

0. Is there a correlation between attitude scores on 
the Wiley Scale and the number of diagnoses of stuttering 
made by the parent groups? 

The author constructed scripts containing built-in 
nonfluencies ranging from total fluency to four standard 
deviations above normal nonfluency. The basic numerical 
values and standard deviations for nonfluency which were 
written into the scripts were obtained from the research 
of Davis, Oxtoby, and Johnson. 

Four third-grade children were instructed to read 
these passages as though they were talking rather than 
reading from a script. The resultant eight recordings 
were then combined and randomized ona single tape, along 
with two samples of bona fide stuttering. 

Two validation steps were completed: (a) testing the 
candid qualities of the recordings and (b) testing the per- 
ceived rank-order of the increments of nonfluency written 
into the passages. The tapes were then played before 67 
parents of stutterers, 86 parents of articulatory defec- 
tives, and 57 parents of normal-speaking children. The 
parents were asked to react to each taped sample as 
though “this were your child between the ages of two and 
five.” Subsequently, the 98-item paper-and-pencil Wiley 
Attitude Scale was administered. The results follow: 

1. The use of the term “stuttering” in the instructions 
seemed to elicit a greater number of diagnoses of stutter- 
ing from all parent graups but one: the mothers of normal- 
speaking children demonstrated the most consistent cri- 
teria for the diagnosis of stuttering from audible non- 
fluencies. 

2. The total number of diagnoses of stuttering made 
by the several groups in response to the entire taped scale 
of nonfluencies was essentially the same. 

3. At each level on the nonfluency scale, the diagnosis 
of “stuttering” seemed to be made in proportion to the 
amount of intrinsic nonfluencies. 

4. Parents of articulatory defectives exhibited the 
“poorest” attitudes of the three groups on the Wiley Scale. 
By comparing scores of mothers and fathers, it was found 
that attitude ratings of the parents of normal-speaking 
children were relatively similar; respective intra-group 
ratings of the other two sets of parents were significantly 
different. Thus, parents of normal-speaking children 


_ showed the more consistent attitudes. 


5. No correlation was reported between parental atti- 
tude scores and the respective number of diagnoses on the 
recorded scale of nonfluency. 

In general, the results of this study tend to question 
certain parts of the Johnsonian Hypothesis. 

143 pages. $2.00. 
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AN INVESTIGATION OF THE SKIN SENSITIVITY 
OF PSYCHOSOMATIC SKIN PATIENTS 


(L. C. Card No. Mic 58-2018) 


Ernest Joseph Blache, Ph.D. 
University of Pittsburgh, 1958 


This research was concerned with the general skin 
sensitivity of psychosomatic skin patients as compared 
with other psychosomatic patients and normal hospitalized 
patients. Two measures of skin sensitivity were used, a 
two-point tactual threshold, and a difference limen in heat. 
Three hypotheses were formulated on the basis of an ex- 
tension of theoretical formulations of Bauer and Becker. 
Bauer theorizes a constitutional predisposition to disease. 
Becker assumes a neurocirculatory instability in patients 
suffering from psychosomatic diseases. 

1. It was predicted that psychosomatic skin patients 
would have lower two-point tactual thresholds and lower 
difference limens in heat than both psychosomatic patients 
having gastrointestinal symptoms and normal hospitalized 
patients. The results indicated that the Psychosomatic 
Group had significantly lower thresholds than the other 
two groups. This hypothesis was supported. 

2. It was predicted on the basis of Becker’s theory 
that patients with psychosomatic diseases would have more 
sensitive skins than normal hospitalized patients. The re- 
sults show that there was not a significant difference in 
the two-point tactual thresholds or difference limens in 
heat between the Gastrointestinal and Normal groups. This 
hypothesis, therefore, was not supported. 

3. Combining both Becker’s and Bauer’s theory, the 
third prediction was made that both psychosomatic groups 
would have lower thresholds than normal hospitalized pa- 
tients, and also that the psychosomatic skin patients would 
have lower thresholds than the psychosomatic patients with 
gastrointestinal symptoms. The results show no signifi- 
cant differences between the normal hospitalized patients 
and patients with gastrointestinal symptoms as far as the 
threshold values were concerned but showed significantly 
lower thresholds for the psychosomatic skin group. 

The results of this investigation show the psychosomatic 
skin patients to have greater skin sensitivity than both 
other psychosomatic patients and normal hospitalized pa- 
tients. This establishes at least a concomitant relation- 
ship between skin sensitivity and psychosomatic skin dis- 
eases. Workers, using a biographical approach, found that 
there usually is a family history of skin diseases when the 
historical background of psychosomatic skin patients is 
considered. This points to an inherited predisposition to 
skin diseases. If we assume a constitutional hypersensi- 
tivity of the skin, the question of how this sensitivity be- 
comes pathological comes up. Various investigators have 
pointed out the emotional factors in these skin diseases. 
An experiment by Guy on guinea pigs, in which he sensi- 
tized animals, and then subjected them to considerable 
stress in the form of loud noises and shock, points out the 
fact that stress may make the skin more reactive to noxi- 
ous stimuli. The role of emotional factors in psychoso- 
matic skin diseases was discussed briefly. The interplay 
of physical and emotional factors was speculated upon. 
Some of the conflicting claims of successful treatment of 
these patients, by psychiatrists treating them on an emo- 
tional basis, and dermatologists treating them on a physi- 
cal basis, may be explained by the interplay of these factors, 





The need for further research in this area was dis- 
cussed. 


78 pages. $2.00. 


PHYSIOLOGICAL CORRELATES 
OF THE BODY-IMAGE 


(L. C. Card No. Mic 58-1648) 


Arville Dean Davis, Ph.D. 
The University of Texas, 1958 


Supervisor: Philip Worchel 


In this study the relationship between the Rorschach 
“parrier-index” and physiological measures was investi- 
gated in order to test the hypothesis that the projected 
perception of one’s own body is related to the patterning 
of autonomic response. Nine physiological measures 
were obtained under rest and experimentally induced 
stress from 25 high and 25 low barrier performing sub- 
jects selected at random from a larger sample of 146 
normal male subjects. Physiological indices related to 
body exterior (muscle potential, skin resistance, cardio- 
vascular peripheral resistance) and body interior (pulse 
rate, stroke volume, cardiac output) physiological re- 
sponsivity were abstracted from the nine measures. The 
differences in magnitude and rank-order of responsivity 
of the two groups on these physiological indices were com- 
pared in the resting and pre- to post-stress conditions. 

The following hypotheses were proposed: 

1. The tendency to produce a relatively high number 
of “barrier” responses on the Rorschach is posi- 
tively related to high physiological reactivity in 
the exterior of the body. 


2. Low “barrier” performance on the Rorschach is 
positively related to high physiological responsivity 
in the body interior. 


The results show that: 

1. There are significant differences between the two 
groups’ patterning of physiological response both at rest 
and under stress. 

2. These differences assume the form of heightened 
responsivity and primacy of response in the exterior area 
of the body for high “barrier” individuals. 

3. Physiological activity of the low barrier persons is 
greater in the interior organ systems than that of high 
barrier subjects when at rest or under stress. 

Additional findings concerning the physiological meas- 
ures and their patterning are reported and related to 
neurohumoral mechanisms. The findings are discussed in 
relation to psychosomatic symptomatology and personality 
development with emphasis on the patterning of emotional 
response to stress. 77 pages. $2.00. 
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MICROGENESIS AND CERTAIN PRIMITIVE 
PERCEPTUAL PROCESSES 


(L. C. Card No. Mic 58-1944) 


Richard Drobits, Ph.D. 
The University of Buffalo, 1958 


This study was designed to investigate primitive per- 
ception in normal adults, schizophrenic adults, and normal 
children. Many theorists describe schizophrenic percep- 
tion aS regressive, i.e., aS being comparable to the per- 
ception of children. Werner, one of the leading exponents 
of this point of view, believes schizophrenics, children, 
and certain other types of individuals to be similar in that 
they are characterized by primitive perception. 

Microgenetic theorists, who are interested in the de- 
velopment of specific percepts, believe the perceptions of 
schizophrenics and children to be similar to those obtained 
from normal adults under certain conditions, e.g., brief, 
tachistoscopic stimulus exposure. 

To explore these two bodies of theory systematically, 
12 stimuli were constructed for tachistoscopic projection. 
They were designed in accordance with the findings of 
Werner, microgenetic theorists, and Rorschach theorists. 
They were intended to elicit responses paralleling three 
specified categories of Rorschach response: the vague 
whole, the confabulatory whole, and the colorform response. 

Traditionally, responses for such investigations have 
consisted of subjects’ drawings and descriptions of the 
stimuli. Because of anticipated difficulty in evaluating 
drawings and descriptions given by schizophrenics and 
children, a new method of obtaining responses was intro- 
duced. Subjects chose among prepared figures, in a mul- 
tiple choice situation, and indicated the alternatives they 
believed most to resemble the experimental stimuli. The 
response alternatives were designed to reflect organiza- 
tions which were either primitive or non-primitive with 
respect to their corresponding stimuli. Also, they could 
be categorized as either similar or dissimilar to the 
stimuli. The dimension of similarity-dissimilarity made 
possible certain controls and, secondly, paralleled the 
Rorschach dimension of good form-poor form. 

In accordance with Werner and other “regressive” 
theorists, it was hypothesized that: 

1. Children and schizophrenics would not differ with 
regard to incidence of primitive responses. 

2. Normals would give fewer primitive responses than 
schizophrenics or children under conditions of adequate 
stimulus exposure. 

In accordance with microgenetic theorists, it was hy- 
pothesized that: 

3. Normals would not differ from schizophrenics or 
children with regard to incidence of primitive responses 
under conditions of brief, tachistoscopic exposure. 

4. Normals would show a decrease in primitive re- 
sponses under conditions of adequate stimulus exposure. 

Stimuli were shown at three brief, tachistoscopic in- 
tervals (1/100 sec., 1/50 sec., 1/25 sec.) and at an ade- 
quate interval (1 sec.). There were 97 subjects: 31 nor- 
mal adult males drawn from the medical and surgical 
wards of a general hospital; 32 adult male schizophrenics 
drawn from a state mental hospital; and 34 boys compris- 
ing the first grade of a public elementary school. 

Subjects viewed each of the 12 experimental stimuli at 
the exposures listed and, in each case, indicated the re- 





sponse alternative thought to resemble it. Subjects were 
also asked to select one alternative in each set on the 
basis of preference over the others. 

Analysis of the data confirmed the second and fourth 
hypotheses stated above. The first and third were judged 
to be corroborated with minor qualification. The follow- 
ing observations were also supported by the data. (a) 
There was suggestive evidence that children and schizo- 
phrenics differed on one of the types of stimuli used, the 
children showing a greater predilection for whole, unit 
type configurations. (b) Children exhibited a preference 
for primitive figures, sometimes apparently because of 
their color. (c) Although primitive responses to the pres- 
ent stimuli were generally comparable to certain Ror- 
schach responses, the correspondence was not always 
exact. (d) The use of prepared response figures, intro- 
duced in this study, can be highly endorsed. 

Subsequent research might explore the parameters of 
primitive perception in various diagnostic types of schizo- 
phrenics, in schizophrenics in varying stages of illness, 
in organics, and in children of varying ages. 

116 pages. $2.00. 





A CRITICAL EVALUATION OF THE FREUDIAN 
THEORIES OF FEMININE PSYCHOLOGY 


(Publication No. 22,738) 


Emanuel Edward Fisher, Ph.D. 
New York University, 1957 


Chairman: Professor Brian E, Tomlinson 


This study deals with the relationship between the 
Freudian psychoanalytic theories of feminine psychology 
and some of the non-analytic formulations on feminine 
psychology advanced by the sciences of anthropology, 
biology, history, psychology and sociology. The purpose 
of this study is twofold: to make explicit the various 
Freudian theories of feminine psychology as advanced by 
Sigmund Freud and as modified and/or amplified by his 
followers; to determine the extent to which these Freudian 
theories are supported by or are congruent with the formu- 
lations of some of the sciences which have dealt with the 
subject of feminine psychology. 

The method employed consisted of a review of the 
Freudian psychoanalytic literature on the subject of femi- 
nine psychology from its beginnings with Freud through 
the present. This review of the literature provided the 
primary data from which the psychoanalytic theories on 
feminine psychology were established. These data were 
organized under eight major categories into which the 
Freudian formulations on feminine psychology fall. These 
categories are: definition of masculinity and femininity, 
the feminine oedipus complex, penis-envy, masochism, 
narcissism, passivity, feminine sexuality and feminine in- 
telligence. These categories provided the dimensions 
along which the Freudian theorists assert the existence of 
significant genetic and dynamic differences between mas- 
culine and feminine psychology. The data and theories of 
feminine psychology advanced by the non-analytic sciences 
were similarly collected and organized in terms of these 
categories. They were then compared with the Freudian 
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formulations to determine the extent to which the latter 

are confirmed or are congruent with the methods, data and 

formulations of these sciences. The Freudian theories 

were also submitted to an examination to determine the 

specific techniques by which they were derived from the 

empirical data to which they refer and on which they rest. 
The findings of this study are: 

1. There are three major theorists in the area of feminine 
psychology within the Freudian school of psychoanalytic 
thought: Sigmund Freud, Ernest Jones and Helene 
Deutsch. 


. Freud’s theory is characterized by the assertion of a 
direct and causal relationship between feminine biology, 
physiology and anatomy, on the one hand, and feminine 
psychology on the other. 


. Jones’ theory differs from that of Freud in that he denies 
the causal potency of gross biological factors in the 
generation of feminine psychology and stresses the role 
of innate psychological instincts in the development of 
femininity. 


Duetsch’s theory represents a synthesis of both Freud 
and Jones. She ascribes remote causal potency to psy- 
chological instincts and proximal causal potency to 
psychological instincts - the latter finding their ma- 
terial basis in the former. 


The various theories of feminine psychology advanced 
by the Freudians are not supported by or congruent with 
the data and/or formulations of the non-analytic sci- 
ences for the following reasons: 

a) The clinical data procured from psychoanalytic pa- 
tients on which the Freudian theories are elaborated 
are not controlled by any scientifically acceptable 
means for the establishment of their reliability and/ 
or validity. 


Freudian theorizing in the area of feminine psychol- 
ogy relies heavily, although not exclusively, on two 
modes of logical derivation which are not generally 
acceptable as scientific procedures: reification and 
analogy. 


The theories of feminine psychology elaborated by 
the Freudian psychoanalysts fail to provide a neces- © 
sary and/or sufficient series of hypotheses or theo- 
retical formulations to account for or to embrace the 
available empirical data. 


The conclusions of this study are: 

The Freudian psychoanalytic theories of feminine psy- 
chology are not scientific formulations arrived at by 
means of acceptable scientific procedures. 


Freudian psychoanalytic theories of feminine psychology 
tend to support and confirm unestablished stereotypes 

of women and of their role and status in contemporary 
society. 313 pages. $4.05. Mic 58-5013 





CONCEPTUAL THINKING IN SCHIZOPHRENIC 

MALE CHILDREN: A COMPARISON OF THE 

CONCEPTUAL THINKING IN SCHIZOPHRENIC 
AND NON-SCHIZOPHRENIC BOYS 


(L. C. Card No. Mic 58-1988) 


Gloria B. Friedman, Ph.D. 
New York University, 1958 


Chairman: Professor Brian Tomlinson 


This investigation was devoted to the purpose of iden- 
tifying, describing and interpreting the conceptual thinking 
of schizophrenic boys, and to comparing the conceptual 
thinking of schizophrenic and non-schizophrenic boys. 

It was hypothesized that the schizophrenic children 
would be less successful in concéptualizing on an abstract 
level than would the non-schizophrenic children, and that 
they would introduce more irrelevancies and personalized 
references into their performance. The assumption was 
made that individuals vary in the level, nature and quality 
of their conceptual thinking, and that these differences can 
be evaluated with appropriate psychological techniques. 

The research population consisted of 20 white schizo- 
phrenic boys and 20 white non-schizophrenic boys between 
the ages of eight and eleven years. All were of at least 
average intelligence as indicated by a short form of the 
Wechsler Intelligence Scale for Children. 

The schizophrenic boys were either first admissions 
to a state hospital or were in a special school setting. 
They had been diagnosed as schizophrenic by the psychi- 
atric staff in their respective settings, and psychological 
findings were in agreement with the diagnosis. 

The non-schizophrenic boys were selected from a 
suburban public school population and they were regarded 
by school authorities as having adjusted to the school situ- 
ation in terms of well organized work habits, active so- 
cial participation and general overall alertness. The two 
groups were equated for age, intelligence and socio- 
economic background. The majority of the boys came 
from a low socio-economic group. 

A battery of concept formation tests, both verbal and 
performance in character, was used. It consisted of the 
following tests: (1) Color Form Sorting Test; (2) Simi- 
larities Test L This test was made up of eighteen word 
pairs culled from standardized intelligence tests cur- 
rently in use; (3) Similarities Test II. This is a subtest 
from the Kuhlman-Anderson Group Intelligence Test A; 
(4) Object Sorting Test. 

The performance of each subject was evaluated in 
terms of the adequacy of response, the conceptual level 
of verbalization, and indications of pathological, or deviant 
responses which had been defined previously. Weighted 
scores were assigned to each of the scoring categories so 
that the overall performance on each test could be de- 
termined. 

The results of the performance of the schizophrenic 
and non-schizophrenic groups on each test were com- 
pared in terms of the scores in each scoring category and 
in terms of the total test performance. The Chi-Square 
Test was employed to determine whether there were sig- 
nificant differences between the two groups’ test per- 
formance. 

The major findings of the research reveal that: 

The schizophrenic group were significantly more in- 
consistent in their conceptual thinking than were the 
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non-schizophrenic group. While they showed some ability 
to abstract, they differed significantly from the non- 
Schizophrenic group in that they were less able to main- 
tain an abstract attitude and their ability to conceptualize 
on an abstract level was limited primarily to simple and 
familiar tasks. 

The schizophrenic group showed a significant tendency 
to over-generalize and to give vague, all-inclusive re- 
sponses. They also significantly differed from the non- 
schizophrenic group in their restriction and concretization 
of conceptual experiences. 

In contrast to the non-schizophrenic group, the schizo- 
phrenic boys gave personalized and autistic responses 
which not only reflected impaired reality testing, but also 
resulted in unique and sometimes bizarre concepts. 

An additional finding was that the schizophrenic group 
showed significantly less ability to shift from a concrete 
to an abstract orientation when given aid, and hence showed 
less ability to learn than did those non-schizophrenics 
whose initial responses were also of a concrete nature. 

169 pages. $2.25. 


THE CONTRIBUTION OF PROBATION SUPERVISION 
TOWARD THE MODIFICATION OF CERTAIN 
ATTITUDES TOWARD AUTHORITY FIGURES: 

A COMPARISON OF THE RESULTS OF INTENSIVE 
AND MINIMAL SUPERVISION IN PRODUCING 

CHANGES IN ATTITUDES IN ADULT PROBATIONERS 


(L. C. Card No. Mic 58-630) 


Abraham Froehlich, Ph.D. 
New York University, 1957 


The purpose of this investigation was to examine and 
evaluate the pre- and post-treatment attitudes toward 
authority figures and social conformity in a group of se- 
lected probationers. The study was undertaken to evaluate 
the effectiveness of intensive supervision as a form of 
probation treatment. The research was also prompted by 
the paucity of experimental evidence of the effectiveness 
of probation treatment, and the large size of the probation 
caseload. 

It was hypothesized that the experimental group, which 
received intensive supervision, would manifest signifi- 
cantly greater reduction in aggression and increase in de- 
pendence toward authority figures, and would show Signifi- 
cantly greater increase in social conformity, than the con- 
trol group which received minimal supervision. 

The subjects of the study were twenty-nine consecutively 
placed, male probationers, whose ages and IQ’s ranged 
from 16 to 30 and from 80 to 120 respectively, and included 
fifteen whites and fourteen Negroes. The first eight white 
and seven Negro probationers who met the selection cri- 
teria were placed in the control group. The next eight 
whites and six Negroes constituted the experimental group. 

The experimental group subjects received six months 
of intensive supervision, consisting of weekly and/or bi- 
weekly, thirty-minute scheduled interviews. An attempt 
was made to eStablish a permissive, therapeutic relation- 
.Ship and to avoid the use of authority. 

The control group subjects received six months of 
minimal supervision, consisting of monthly interviews 





averaging five minutes in length. The establishment of a 
counseling relationship was avoided. 

A modified Thematic Apperception Test (TAT), anda 
projective questionnaire, the Human Relations Inventory 
(HRI), were employed to determine the changes in attitudes 
of aggression, independence and dependence toward au- 
thority figures, and in social conformity, of the subjects. 
The tests were administered immediately before treat- 
ment began, after three months of treatment, and after six 
months of treatment. The differences between initial and 
retest scores provided measures of attitude change for 
each subject. 

The intra-group and inter-group mean changes were 
examined by means of the t-test. The obtained differences 
between the initial and retest scores on the TAT and HRI 
after six months of intensive supervision were significant 
at better than .01 and .02 respectively. The corresponding 
changes in the control group were not significant. Finally, 
the differences between the experimental and control 
group mean changes on the TAT and HRI were significant 
at better than .01 and .04 respectively. The hypothesis of 
the study was, therefore, affirmed. 

On the basis of the findings of this study, it was con- 
cluded that subjects who received intensive supervision 
for six months showed significantly greater improvement 
in their attitudes of aggression, independence and depend- 
ence toward authority figures and in social conformity 
than the subjects who received minimal supervision. 

174 pages. $2.30. 


THE RELATIONSHIP BETWEEN NEUROTIC 
HYPOCHONDRIASIS AND THREE PERSONALITY 
VARIABLES: FEELING OF BEING UNLOVED, 
NARCISSISM, AND GUILT FEELINGS 


(L. C. Card No. Mic 58-2127) 


Charles Grayden, Ph.D. 
New York University, 1958 


Chairman: Associate Professor Fred N, Kerlinger 


This investigation tested Alexander’s theory of a direct 
relationship between neurotic hypochondriasis and the 
variables Feeling of Being Unloved, Narcissism, and Guilt 
Feelings. The following hypotheses were tested: 

1. There is a positive relationship between neurotic 

hypochondriasis and the variables Feeling of Being 
Unloved, Narcissism, and Guilt Feelings. 


2. Hypochondriacal neurotics differ significantly from 
non-hypochondriacal neurotics and normals with 
respect to the variables Feeling of Being Unloved, 
Narcissism, and Guilt Feelings. 


Thirty subjects, divided into two groups were used for 
the study. Group I (Hs group) consisted of 15 hypochondri- 
acal neurctics, Group II (NHs group) of six non-hypo- 
chondriacal neurotics and nine “normals.” Subjects were 
assigned to experimental groups on the basis of clinical 
evaluation and scores obtained on the Hs Scale of the 
MMPI. Groups were equated for sex, age, socio-economic 
status, and intelligence, with the Vocabulary subtest of the 
Wechsler-Bellevue Scale used as the measure of intelligence, 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





2210 


PSYCHOLOGY 





Two instruments, the LNG Card Sort, and the Blacky 
Pictures were used as measures of the three independent 
variables. The LNG Card Sort is a 60 item Q-sort used in 
conjunction with a projective technique stimulus (TAT 
Card 8 GF) and is comprised of statements indicating the 
“presence” or “absence” of the three independent vari- 
ables, with an equal number of statements (10) comprising 
the six sort categories. 

The completed sort for each subject was arranged in 
tabular form and an intra-individual analysis of variance 
performed to evaluate the significance of the difference be- 
tween each subject’s combined “presence” and “absence” 
means. Also, Scheffe and Tukey tests were performed to 
test the significance of differences between individual cate- 
gory means. All 30 sorts were intercorrelated, the re- 
sultant matrix factor analyzed using Thurstone’s centroid 
method, and the four obtained factors rotated to simple 
structure. Two factors were deemed of theoretical signifi- 
cance and identified as “Hypochondriasis” and “Non- 
hypochondriasis.” The positive pole of the Hypochondriasis 
factor was interpreted as reflecting “emotional insecurity,” 
and the negative pole as extent of dependence upon the de- 
fense mechanism of denial. The Non-hypochondriasis fac- 
tor was interpreted as reflecting the presence of a reason- 
able degree of emotional security and self-acceptance. 
Alexander’s theory was confirmed by the LNG Card Sort 
data to the extent of indicating a positive relationship be- 
tween hypochondriasis and the variables Feeling of Being 
Unloved and Guilt Feelings, with the data further indicat- 
ing that hypochondriacs exhibit a greater degree of the 
Feeling of Being Unloved and Guilt Feelings as compared 
to non-hypochondriacs. 

The Blacky Pictures data supported Alexander’s theory 
to the extent of confirming the relationship between hy- 
pochondriasis and the variables Narcissism and Guilt 
Feelings, and indicated that hypochondriacs exhibit a 
greater degree of the Feeling of Being Unloved as com- 
pared to non-hypochondriacs. The discrepancies between 
the LNG Card Sort and Blacky Pictures data were inter- 
preted as a function of the lack of congruence between the 
LNG Card Sort category Feeling of Being Unloved and the 
Blacky Pictures dimension Sibling Rivalry, and of the ex- 
cessive degree of structure inherent in the Blacky cartoon 
Guilt Feelings. , 

The results of the study are summarized as follows: 
Alexander’s theory was supported to the extent of an ob- 
served positive relationship between neurotic hypochondri- 
asis and the variables Feeling of Being Unloved and Guilt 
Feelings, while the issue of a similar relationship between 
the syndrome and Narcissism remained unresolved. The 
additional proposition that hypochondriacal neurotics ex- 
hibit a greater degree of the three variables as compared 
to non-hypochondriacs was considered substantiated for 
the variables Feeling of Being Unloved and Guilt Feelings, 
and unsubstantiated for Narcissism. It was also concluded 
that the LNG Card Sort may be employed as a differential 
diagnostic instrument for neurotic hypochondriasis. Cer- 
tain implications of the experimental results for the treat- 
ment of hypochondriasis were discussed, and suggestions 
offered for future research use of the LNG Card Sort. 

135 pages. $2.00. 





PERSONALITY CORRELATES OF SUDDEN 
RELIGIOUS CONVERTS CONTRASTED WITH 
PERSONS OF GRADUAL RELIGIOUS DEVELOPMENT 


(Publication No. 24,869) 


John P. Kildahl, Ph.D. 
New York University, 1957 


Adviser: Brian E. Tomlinson 


The purpose of this study was to investigate certain in- 
telligence and personality differences between sudden re- 
ligious converts and persons of a gradual religious de- 
velopment. It was hypothesized that the sudden converts 
(1) would be less intelligent; (2) would perceive authority 
figures as more threatening; (3) would be more authori- 
tariaii; (4) would be more hysteric; (5) would be more de- 
pressed; (6) would be less humanitarian; and (7) would be 
more religiously conservative. 

A sudden conversion was defined as an experience in 
which the subject’s very self seemed to be profoundly 
changed; the change seemed not to be wrought by the sub- 
ject, but upon him; the change was in the attitudes which 
constituted the subject’s mode and character of life. 

A gradual religious development is one which is char- 
acterized by the absence of such conversion experiences 
as are described above, and one in which the subject has 
never known himself to be irreligious. All the converts 
were from an admittedly irreligious condition to a re- 
ligious one. No converts from Judaism or Roman Catholi- 
cism were included. 

Twenty first year students at a Lutheran theological 
seminary who had had sudden religious conversion were 
equated with 20 seminarians who had had a gradual reli- 
gious development. They were equated for socio- 
economic status, rural-urban background, age, intact 
family, military experience and marital status. 

Both groups were administered these tests: American 
Council on Education Psychological Examination for Col- 
lege Freshmen, Strong Vocational Interest Blank, Minne- 
sota Multiphasic Personality Inventory, selected subtests 
of the Elias Family Opinion Survey, Levinson-Lichtenberg 
Religious Conventionalism Scale, and the F Scale. In addi- 
tion, the Stern Thematic Apperception Test was group ad- 
ministered, and the Rorschach was individually admin- 
istered. 

The A.C.E. was used to investigate the intelligence hy- 
pothesis; the Rorschach, T.A.T. and E.F.O.S. were used 
to investigate the subjects’ perceptions of authority fig- 
ures; the F Scale was used to investigate the authoritari- 
anism hypothesis; the MMPI for the hysteria hypothesis; 
Rorschach and MMPI for depression; the Strong test for 
humanitarianism; and the Levinson-Lichtenberg Scale for 
the religious conventionalism hypothesis. 

The Rorschach records were judged for depression and 
perceptions of authority figures; the T.A.T.’s were rated 
for perceptions of authority figures. The rating scales 
were prepared by the present investigator. The judges 
were three experienced clinical psychologists. The means 


of the three judges’ rating for each subject were used. 


The t test was used for testing the significance of the 
difference between the means of the two correlated sam- 
ples. The five percent level of confidence, one-tailed test 
of significance, was used in interpreting the results. 

The following results were obtained: 
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The first hypothesis, that sudden converts are less in- 
telligent than persons of a gradual religious development, 
was confirmed. 

The fourth hypothesis, that sudden converts score 
higher on the Hysteria scale of the MMPI was confirmed. 

Taking the groups as a whole, it is appropriate to con- 
clude on the basis of this study, that these sudden converts, 
on the average, score lower on the A.C.E. and higher on 
the MMPI Hysteria Scale. However, the means of both 
groups (sudden converts and gradual development group) 
are in the superior intellectual range, and well within the 
normal range for MMPI Hysteria scores. The intelligence 
'and hysteria scores can be considered as conclusive only 
in making a gross differentiation between the two groups 
as a whole, rather than having diagnostic or predictive 
validity in isolated cases. 

The other hypotheses, relating to perception of authority, 
authoritarianism, depression, humanitarianism, and reli- 
gious conservatism, were not supported. Nothing in the 
data supports the view that there are significant differ- 
ences between sudden converts and persons with a gradual 
religious development in regard to these personality vari- 
ables. 

Further research to isolate possible Oedipal relation- 
Ships characteristic of sudden religious converts is sug- 
gested. 152 pages. $2.00. Mic 58-5014 


THE AUTHORITARIAN PERSON’S PERCEPTION OF 
HIS RELATIONSHIP WITH HIS FATHER 


(L. C. Card No. Mic 58-1343) 


James Koutrelakos, Ph.D. 
Columbia University, 1957 


Chairman: Laurance F. Shaffer 


The theory of the authoritarian personality has empha- 
sized the importance of the relationship the authoritarian 
person has with his parents, especially his father, in the 
development of his attitudes. The question explored by the 
present study was whether the authoritarian person’s per- 
ception of his relationship with his father is significantly 
different from that of the nonauthoritarian. The authori- 
tarian’s perception of his father was investigated along 
several dimensions: perception of father as an authori- 

_ tarian person, perception of similarity between self and 
father, perception of similarity between self and ideal self, 
and perception of similarity between father and ideal self. 

The subjects studied were white Protestant men from 
New Hampshire, whose education was below the university 
level and whose social status was either lower middle or 
upper lower class. The one hundred subjects selected 
were at least second generation American, had lived at 
home for the first sixteen years of their lives, and were 
between nineteen and thirty-five years of age. The instru- 
ments administered to the subjects were: The Authori- 
tarian (F) Scale, one hundred items from the Edwards Per- 
sonal Preference Schedule, the Authoritarian Father Ques- 
tionnaire, and an information blank. The instructions to 
the Edwards items requested that the subjects answer the 
items for themselves, their fathers, and their ideal selves. 
Pearsonian correlations were obtained between variables 





except when point biserial correlations were a more ap- 
propriate measure. Eta and epsilon were used as meas- 
ures of curvilinear relationships and chi square to com- 
pare extreme scorers with moderate scorers. 

The authoritarian person was found to perceive his 
father as an authoritarian person who is distant, conven- 
tional, punitive, and dominating. He was also found to per- 
ceive his father as more like his ideal self and to per- 
ceive both himself and his father as adhering more to con- 
ventional values than does the nonauthoritarian. The lack 
of significant relationships in the subjects’ perceived 
similarity between self and father, and self and ideal self, 
suggested that although the authoritarian person perceives 
his father as an authoritarian and as an ideal person, he 
does not perceive himself in a general sense as more 
Similar to his father and to his ideal self than does the 
nonauthoritarian. The self dislike of the authoritarian 
person reported in another study, and the distance he per- 
ceives between himself and his father found in this study, 
were interpreted as possible causative factors in creating 
his perception of himself as not achieving the idealized 
level of his father. 

The results were discussed in relation to their limita- 
tions and implications. The implications were related to 


_ past research and to the theory of the authoritarian per- 


sonality. Suggestions for further research were made. 
79 pages. $2.00. 


ASPECTS OF PERSONALITY IN OVERWEIGHT AND 
UNDERWEIGHT PREADOLESCENT GIRLS 


(L. C. Card No. Mic 58-1990) 


Grace Elizabeth Lauro, Ph.D. 
New York University, 1958 


Chairman: Professor Bernard N, Kalinkowitz 


The Problem 

The problem was to investigate dependency and aggres- 
Sion toward parents and affective attitudes toward food in 
overweight preadolescent girls, and their mothers’ atti- 
tudes toward children’s aggression and independent be- 
havior, contrasting these findings with those for normal- 
and underweight girls. 
Related Literature 

Earlier studies of obesity emphasized physiological 
etiology. Recent writers stress parent-child, familial and 
other interpersonal difficulties. Controlled psychological 
studies of both overweight and underweight states are few. 
Studies of childhood malnutrition anorexia, maternal de- 
privation in infancy, androgyny in leanness, and psycho- 
analytic literature on the ‘oral character” assign a cru- 
cial role to the mother-child relationship. 
Procedure in Collecting Data 

Twenty overweight, twenty normal- and twenty under- 
weight preadolescent girls, equated for age and grade, 
constituted the child population. Their mothers comprised 
the parent population. Subjects were drawn from a semi- 
rural, middle-class community. Physically or intellectually 
handicapped children were omitted. 

Children and mothers received a structured interview 
and picture-stories test; in addition, word association and 
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Rorschach tests were administered to the children. Proto- 
cols were rated by judges. Reliability of judges was es- 
tablished by computing Pearson Product Moment correla- 
tions, or mean percentage of agreement among judges. 
Findings were accepted as significant when differences 
reached a .05 level of confidence or better. 


The Results 





The Children 


The following findings were statistically significant at 
the .05 level of confidence ar better: 

Overweight girls were more dependent on, and tended 
more toward seeking direct fulfillment of infantile depend- 
ency needs from both parents. Overweight girls were 
more dependent on mother than father, and tended to seek 
direct fulfillment of infantile dependency needs more from 
mother than from father. Dependency on mother was con- 
scious in a greater proportion of overweights. Over- 
weights showed a greater tendency than the underweights 
(but not the normal-weights) to inhibit aggression toward 
mother. A higher proportion of overweights were uncon- 
scious of aggression toward mother. 

Underweight girls showed the greatest tendency to re- 
Sist dependency on mother, resisting dependency on mother 
more than on father. Dependent attitudes toward both 
parents were more frequently unconscious among under- 
weights. Underweight girls showed a greater tendency 
than either normal- or overweight to express aggression 
toward mother, and to be more conscious than overweights 
of their aggressive attitudes toward mother. 

Overweights showed positive, underweights negative, 
ana normal weights minimally positive affective attitudes 
toward food. 

The accepted .05 level of confidence was not reached in 
the findings described below: 

The groups did not differ significantly in resistance to 
dependency on father. Significant differences were not 
found in awareness of, or tendency to inhibit aggression to- 
ward father. Significant differences in the relative degree 
of expressed aggression toward mother or toward father 
were not found for either overweight or underweight group. 





The Mothers 


Mothers of overweight girls were rated as more shel- 
tering and over-helping, and in attitudes toward discipline 
were either over-restrictive or over-indulgent to a signifi- 
cantly greater degree than mothers of the other twogroups. 
Differences were significant at the .01 level. 

While the majority of mothers tended to be rejecting of 
aggressiveness in children, a greater proportion of the 
mothers of overweight than of normal weight children were 
unconscious of their rejection of aggression; the difference 
is significant at better than a .05 level of confidence. A 
slight, but not statistically significant difference in the 
same direction was found between mothers of overweight 
and mothers of underweight girls. 206 pages. $2.70. 








SENSORY-TONIC THEORY AS RELATED TO 
THE DEVELOPMENT OF INHIBITION 
AND SOCIAL MATURITY 


(Publication No. 24,874) 


Dorothy Litwin, Ph.D. 
New York University, 1957 


Adviser: Dr, Irwin Katz 


This research studied the development of children’s 
ability to inhibit motor, cognitive and affective processes 
as a function of CA, and the concomitant development of 
social maturity. It was expected that ability to inhibit 
would increase with CA as there evolved substitutive 
mechanisms for overt activity, e.g., fantasy. Within age 
groups, ability to inhibit was expected to vary with social 
maturity. The three measures of inhibition were thought 
to be related to one another and to ability to perceive 
human movement. , | 

Ninety children were used as follows: 30 six year olds, 
30 ten year olds, and 30 fourteen year olds, with IQs rang- 
ing from 110 to 129, equally divided as to sex. The Barron 
M threshold blots, as a measure of human movement per- 
ception, a motor, a cognitive and an affect inhibition task, 
and the California Test of Personality, as a measure of 
social maturity, were administered. 

The results follow: 

1. Ability to inhibit motor movements increased with 
CA, 

2. No significant differences were obtained between 
age levels for cognitive inhibition. 

3. Ap less than .10 was obtained for ability to control 
overt expression of an affect with CA, indicating a trend 
in the hypothesized direction. 

4. Though M threshold tended to decrease with age, a 
reversal was found at age ten. The p was less than .06. 

It was speculated that ability to inhibit motoric proc- 
esses Stabilizes in childhood whereas stabilization may 
not be reached for cognitive inhibition until adulthood. 
Thus significant differences were obtained for motor but 
not for cognitive inhibition with respect to CA. 

It was postulated that affect inhibition is composed of 
motoric and cognitive components. Significance was not 
achieved, it was suggested, because in inhibiting expres- 
Sion of an affect, children rely upon motoric rather than 
cognitive control. 

That M threshold tends to decrease with CA was ex- 
pected; the reversal at age ten was thought to be a func- 
tion of the experimental procedure of a product of social 
pressures to which that particular age is subjected. 

9. The only significant result obtained with the use of 
the social adjustment scale of the California Test of Per- 
sonality was that M threshold increased with social ma- 
turity. 

6. None of the inhibition variables was related signifi- 
cantly to any other, or to M. 

It was speculated that ability to inhibit may not stabi- 
lize untiladulthood. In accordance with Werner’s sensory- 
tonic theory, M was assumed to be an index of fantasy, or 
a substitutive process for overt activity which should have 
varied directly with ability to inhibit. It was suggested 
that M could not take on this highly specific meaning until 
the personality itself stabilized with respect to ability to 
inhibit. Hence, the assumption of vicariousness has yet to 
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be confirmed for “normal” children. It was suggested that 
M may have some other meaning in childhood than that of a 
fantasy equivalent for overt activity. 

137 pages. $2.00. Mic 58-5015 


SEX DIFFERENCES IN INTELLIGENCE: THE 
RELATIONSHIP OF SEX TO INTELLIGENCE AS 
MEASURED BY THE WECHSLER ADULT 
INTELLIGENCE SCALE AND THE WECHSLER 
INTELLIGENCE SCALE FOR CHILDREN 


(L. C. Card No. Mic 58-2129) 


John Anthony Miele, Ph.D. 
New York University, 1958 


Chairman: Professor Brian Tomlinson 


The purpose of this study was to investigate the in- 
fluence of the sex factor on intellectual performance and 
its significance in the appraisal of intelligence. In order 
to accomplish this, the present author utilized the stand- 
ardization populations of the Wechsler Adult Intelligence 
Scale (WAIS) and the Wechsler Intelligence Scale for Chil- 
dren (WISC). The number of subjects in the former is 
1700 of whom 850 are males and 850 are females. There 
are 7 age groups ranging from 16 to 64. In the latter, 
there are 2200 subjects, 1100 males and 1100 females. 
The age range is from 5 through 15 and is divided into 11 
age groups. Experienced psychologists, working in various 
parts of the country, examined the subjects in such areas 
as: Information, Comprehension, Arithmetic, Digit Span, 
Similarities, Vocabulary, Picture Completion, Picture Ar- 
rangement, Block Design, Object Assembly. and Digit 
Symbol. The children were also given a test of Mazes 
which was not used on the adult scale. 

The data which emerged were treated with the three 
factor analysis of variance technique. It can be said that: 

1. There are no sex differences in general intelligence 
on either the WISC or the WAIS. 

2. Sex differences in performance on the different sub- 
tests exist. In general it was found that: 

a) In the very young group (ages 5-7) there are no sig- 
nificant differences on Vocabulary. For the young group 
(ages 8-15), however, superiority of boys was significantly 
obtained whereas on the WAIS females were consistently 
better for all age groups. 

b) Concerning Arithmetic, it was found that with in- 
creasing age the males achieved higher scores. Thus, for 
the very young group (ages 5-7) there were no sex differ- 
ences; for the young group (ages 8-15), though the males 
were superior the difference was not significant; but in the 
adult group the superiority of the males was significant at 
all age levels. 

c) Males were superior to females on the Block Design 
subtest at all age levels except the very youngest and the 
very oldest (i.e., age group 5 and age group 55-64). 

d) Without exception at any age level the performance 
of the females was more effective than that of the males on 
Digit Symbol. 

e) Sex differences were found in other subtests.. On the 
‘WISC boys were consistently superior to girls at all ages 
on Comprehension and Mazes and were also consistently 





superior after age 7 on Picture Completion and Object As- 
sembly. They maintained this superiority on the WAIS 

for Picture Completion. Furthermore, the males evi- 
denced superiority on the WAIS for Information. The only 
other subtest upon which the females demonstrated con- 
sistent superiority was Similarities on the WAIS. 

3. Total WAIS subtest scores increase up to the 25-34 
year age group. 

4. Performance of all WISC subtests was a positive 
function of age. With regard to the WAIS, however, this 
positive relationship persisted up to approximately age 
group 18-19 on the performance subtests, and to approxi- 
mately age group 25-34 on the Verbal subtests. With the 
exception of Digit Span and Similarities, the Verbal sub- 
tests show a Slight decline with advancing age. These 
verbal subtests and all of the performance subtests, how- 
ever, Showed a sharp and radical decline in score with in- 
creased age. 189 pages. $2.50. 


PERCEPTUAL CORRELATES. OF ANXIETY 
(L. C. Card No. Mic 58-1803) 


Peter Michael Mitchell, Ph.D. 
Purdue University, 1958 


Major Professor: John M. Hadley 


The present study was carried out in an attempt to test 
the hypothesis that a relationship exists between the de- 
gree of anxiety and the degree of perseverative behavior 
manifested by subjects. Qualifying corollaries were also 
tested. Two concerned the extreme ranges of the anxiety 
variable, and it was predicted that the performances of 
persons falling into these ranges would follow a curvilinear 
function, with disproportionate perseverative behavior. A 
third corollary stated that the presence of defense mecha- 
nisms would result in less measured anxiety than ex- 
pected by a linear function. 

A changing figures task was chosen to measure per- 
severation. The Heineman Forced Choice Revision of the 
Taylor Manifest Anxiety Scale was chosen to determine 
degree of anxiety. The Achievement and Order keys of 
the Edwards Personal Preference Schedule were used to 
measure the presence and strength of a defense mecha- 
nism, compulsive behavior. These measures were applied 
to two classes of students of Educational Psychology, and 
complete data on 49 subjects were available for analysis. 
Correlations between the anxiety measure and the per- 
severative measure were found to be negligible. A multi- 
ple correlation, involving the compulsivity factor was also 
found to be negligible, and a quadratic correlation demon- 
strated no curvilinear function. Thus, the hypothesis and 
corollaries were not found to be supported on the basis of 
the sample tested. 

In order to determine 1) the usefulness of the instru- 
ments employed and 2) the manner in which extreme 
groups performed, an essentially similar experimental de- 
sign was applied to small samples of two clinical groups. 
A group of eleven clinically diagnosed organic brain dam- 
aged subjects and another group of eleven clinically diag- 
nosed anxious subjects were assembled on the assump- 
tion that they represented groups in which operational 
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manifestations of extreme perseveration and extreme 
anxiety would operate. The results of that testing suggest 
that: 
1) The measures employed differentiated significantly 
between anxious and normal, and between persevera- 
tive and normal groups. 


2) The clinically anxious sample demonstrated less 
perseveration, aS a group, than did the normal popu- 
lation. 


3) Within the clinical sample, a rank difference corre- 
lation indicated a positive relationship between 
anxiety and perseveration. 


4) Trends measured by the Order Key, but not by the 
Achievement Key, did seem to operate in opposition 
to degree of anxiety. 


On the basis of the results of the present study, it was 
suggested that induced stress and stabilized anxiety may 
operate in different fashions and that anxiety may operate 
differentially in normal vs clinical populations. 

94 pages. $2.00. 


CHILDHOOD EXPERIENCES AND VOCATIONAL 
CHOICE: A STUDY OF LAWYERS, DENTISTS 
AND SOCIAL WORKERS 


(L. C. Card No. Mic 58-1439) 


Barbara Nachmann, Ph.D. 
University of Michigan, 1957 


In this study an attempt has been made to test hypothe- 
ses based on personality theory regarding the relation be- 
tween childhood background and occupational choice. 

Certain major demands made upon the worker in simi- 
lar or contrasting forms in the professions of law, den- 
tistry, and social work were identified. Hypotheses were 
then made regarding the early experience which psycho- 
analytic theory would require to account for the adult job 
behavior. 

The backgrounds of sixty male students were investi- 
gated by means of detailed, tape-recorded, personal inter- 
views. The groups compared were 20 law students and 20 
dental students from the University of Michigan and 20 so- 
cial work students, some from the University of Michigan 
and some from Western Reserve University. 

The hypotheses were tested on the basis of specific 
predictions regarding the information reported in the bio- 
graphical interviews, with the over-all significance of all 
the tests relevant to a specific hypothesis being used as the 
criterion for acceptance or rejection of that hypothesis. 
Although the experimental groups differed in social class 
membership it was demonstrated that the majority of the 
predicted differences could not be accounted for on the 
basis of social class. 

The following findings were in accord with the theoreti- 
cal expectations: 

1. Lawyers and dentists more frequently described the 
father as a strong, dominant, clearly masculine figure 
while social workers more frequently either reported that 
there was no father figure or described him as weak or in- 
adequate. 





2. The lawyer more frequently than the dentist re- 
ported the father to have been emotionally or geographi- 
cally distant. 

3. A strong male figure other than the father was more 
often mentioned as an important influence by lawyers than 
by dentists or social workers. 

4. The mother was more often described as a strong, 
dominant figure by social workers than by the dentists and: 
lawyers. 

9. Verbal skills were more often reported as having 
been stimulated and rewarded in the lawyer’s family and 
least often in the dentist’s family. 

6. Intellectual development was described as more 
highly rewarded in the lawyer’s family than in the den- 
tist’s and social worker’s, and physical skills were de- 
scribed as having been more highly rewarded in the den- 
tist’s family than in the social worker’s or lawyer’s. 

7. The early discipline in the families of lawyers and 
dentists was described as following a more masculine pat- 
tern than in the families of social workers, but in the 
lawyer’s training the emphasis was on fairness and reason 
while in the dentist’s it was on arbitrary obedience to 
authority. 

8. It was reported that aggressive impulses tended to 
be more accepted in the families of lawyers and social 
workers but dealt with repressively in the families of 
dentists. 

9. Social workers reported more experience of severe 
deprivation in the first two years of life than did lawyers 
and dentists. 

10. Stimulation of concern for emotional suffering and 
for the feelings of others was more often reported in the 
early experience of social workers than of lawyers and 
dentists. 

11. The dentist’s family in contrast to the lawyer’s and 
the social worker’s tended to be described as conventional 
and proper but lacking in warmth and stimulation. 

12. The dentist’s description of his early experience 
more often than the social worker’s and lawyer’s included 
some experience that focused attention on the inside of 
the body. 

The expectations that lawyers would most often report 
some trauma during the years from two to eight, and that 
sexual curiosity would be reported to have been more 
severely rebuffed in dentist’s families than in the families 
of social workers and lawyers were not confirmed. 

88 pages. $2.00. 


EXPERIMENTAL INSTRUCTIONS AND STIMULUS 
CONTENT AS VARIABLES IN THE SIZE CONSTANCY 
PERCEPTION OF SCHIZOPHRENICS AND NORMALS 


(Publication No. 24,888) 


Paul Powers Perez, Ph.D. 
New York University, 1955 


Adviser: Robert E, Silverman 


The present study undertook to investigate the size 
constancy perception of a group of schizophrenic subjects 
and a group of non-schizophrenic subjects under two dif- 
ferent conditions of experimental instructions and using 
three different standard stimuli. 
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In the size constancy experiment each subject was re- 
quired to make six size judgments of a square card 20 feet 
away by means of a series of comparison variables 2-1/2 
feet away. Three trials were made following objective in- 
structions and three following analytic instructions. Three 
different standard stimuli were used. All were white, 
square cards 9 cms. wide. On one was drawn a nonsense 
figure, on one an alphabet block and on the third a skull. 
The six trials were presented in random order. 

Each subject also took the Witkins Embedded Figures 
Test, a test giving a measure of ability in separating a 
configuration from a complex field. The data from the 
size constancy experiment was subjected to an analysis of 
variance and representative measures of size judgments 
were correlated with scores on the Embedded Figures Test. 
Findings : | 

1. Size constancy values were Significantly higher for 
schizophrenic than for non-schizophrenic subjects. 

2. Size constancy values were Significantly higher fol- 
lowing objective instructions than they were following 
analytic instructions. 

3. The “Skull” figure elicited significantly smaller size 
comparisons than did the nonsense figure and the block. 

No significant difference was found between the block and 
the nonsense figure. 

4. The only significant interaction was instructions by 
content. The difference in size due to content were greater 
following analytic instructions than they were following ob- 
jective instructions. 

0. The content by diagnosis; instructions by diagnosis 
and instructions by content by diagnosis interactions were 
not significant. 

6. Only one significant correlation was found between 
measures of size constancy performance and Embedded 
Figures Test scores. This was a significant negative cor- 
relation between Embedded Figures Test scores anda 
measure of the effect of the content variable (mean of the 
nonsense figure trials minus the mean of the “Skull” figure 
trials). This correlation was significant for the schizo- 
phrenic group. 

Conclusions 

~The performance of schizophrenic subjects in a size 
constancy experiment differs in two respects from that of 
non-schizophrenic subjects. They demonstrate a higher 
degree of size constancy than do non-schizophrenics, re- 
gardless of the type of instructions used or the content of 
the standard stimulus. The ability of schizophrenic sub- 
jects to comply with analytic instructions is related to 
their ability to separate a configuration from a complex 
field. This relationship does not hold for non-schizophrenic 
subjects. No other significant correlations between per-_ 
formance on the Embedded Figures Test and the size con- 
stancy experiment were found. However, the mean Em- 
bedded Figures Test score for the schizophrenic group 
was Significantly higher than that of the non-schizophrenic 
group. While the nature of the standard stimulus affects 
the apparent size of a distant object, the factor of “mean- 
ingfulness” did not lead to enhancement of apparent size. 
While the “Skull” figure was seen as significantly smaller 
than the other two figures, the results of the study did not 
allow us to ascribe this to the affective symbolic value of 
the “Skull” figure card. The effect of stimulus content on 
apparent size was Significantly greater following analytic 
instructions than it was following objective instructions. 

The results of the present experiment were compared 











with other studies and some suggestions were made for 
further research in this area. 
67 pages. $2.00. Mic 58-5016 


AN INVESTIGATION INTO CERTAIN PERSONALITY 
CHARACTERISTICS OF UNMARRIED MOTHERS 


(Publication No. 24,985) 


Edmund Pollock, Ph.D. 
New York University, 1957 


Chairman: Professor Philip Zlatchin 


The purpose of this study was to investigate certain 
personality characteristics of unmarried mothers and to 
demonstrate that personality rather than intellectual and 
socio-economic factors are central to the problem. First, 
it was hypothesized that low intelligence and low educa- 
tional achievement are not primary factors in illegitimacy. 
Secondly, it was hypothesized that acting out anti-socially 
is a primary characteristic. Thirdly, it was hypothe- 
sized that unmarried mothers are hostile and aggressive 
and are Significantly more hostile and aggressive than 
psychiatric patients in general. Finally, it was hypothe- 
sized that the unwed mother would characteristically show 
a greater degree of dependency on the father than the 
mother figure, and a significantly greater degree of ag- 
gression toward the mother than the father figure. 

Thirty-five white, American-born subjects, between the 
ages of eighteen and twenty-four and pregnant for the first 
time, were tested consecutively as they came to a social 
agency for help in planning for their pregnancies. They 
did not know they were subjects for a research investiga- 
tion. Control groups utilized were the Wechsler Bellevue 
standardization population, the general population and its 
educational attainment as determined by the Bureau of the 
Census, a group of ninety-five delinquent females, and 
finally a group of female psychiatric patients tested at the 
Kaiser Foundation Psychology Research Project in Pied- 
mont, California. 

The subjects were administered five scales: the 
Wechsler Bellevue Adult Intelligence Scale, Interpersonal 
Checklist, Thematic Apperception Test, Minnesota Multi- 
phasic Personality Inventory, and a Sentence Completion 
Test. The Leary Interpersonal and Variability System 
was used to score the TAT, Interpersonal Checklist and 
MMPI. Other data were obtained from case records. Sta- 
tistical procedures used in equating and differentiating 
groups included the t-test and Chi-Square tests for small 
independent samples. 

The experimental population obtained a mean intelli- 
gence quotient of 113.6 and a mean educational attainment 
of 12.71 years compared with the Wechsler standardiza- 
tion mean intelligence quotient of 100 and the general popu- 
lation median educational attainment of 10.8 years. 

The experimental group obtained its highest mean 
score, 67.6, on the Psychopathic Deviate (Pd) scale of the 
MMPI, 1.76 standard deviations from the standardized 
norm. This differed significantly from other mean scores 
of the MMPI. Furthermore, the experimental population 
showed an MMPI profile similar to ninety-five delinquent 
females. 
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It was further demonstrated that unmarried mothers 
behaviorally are overtly dominant, aggressive, narcissis- 
tic and bitterly hostile but are covertly passive, inadequate 
and masochistoc. The experimental group was found at 
both levels of behavior -- the overt and the covert -- to 
differ significantly from combined psychiatric control 
groups but in a separate comparison was found to resemble 
a hospitalized psychotic control group. 

Another finding indicated that unwed mothers showed an 
equal degree of dependency on both parents but were sig- 
nificantly more aggressive toward their mothers than their 
fathers. 

Other findings showed that: 

1) They do not come from backgrounds significant for 
social pathology. They come primarily from an urban, 
middle class social stratum. 

2) They manifest greater distortions in their percep- 
tions of their mothers although both parents seem cruel, 
narcissistic and hostile-aggressive. 

3) They are confused in their sexual identification, per- 
ceiving themselves consciously to be “friendly-conven- 
tional” as they view their mothers to be, but behaving nar- 
cissistically and aggressively like their fathers. 

4) They have a chaotic personality structure. 

5) They have had an extensive sexual life with the puta- 
tive fathers for a mean time span of 2.1 years, this finding , 
refuting the contention of earlier studies which suggest 
only minimal sexual experience. 

It can be concluded from this investigation that social 
class, economic level, and intelligence are not significant 
factors in the problem of unmarried motherhood. 

Personality factors, however, play significant roles in 
_ the psychology of illegitimacy, particularly the unwed 
mother’s sado-masochistic personality and her hostile- 
aggressive relationship to her own mother. 

Unmarried mothers are similar to delinquents in their 
overt behavior, but resemble more closely hospitalized 
psychotic patients in both overt and covert aspects of per- 
sonality. 251 pages. $3.25. Mic 58-5017 








THE EFFECT OF INTENSIVE GROUP DISCUSSION 
ON CERTAIN ATTITUDES OF MOTHERS TOWARD 
CHILDREN WITH READING DISABILITIES AND 
THE RELATIONSHIP OF CHANGED ATTITUDES ON 
THE READING GROWTH OF THEIR SONS 


(L. C. Card No. Mic 58-2131) 


Arline Frances Samuels, Ph.D. 
New York University, 1958 


Chairman: Professor Brian E, Tomlinson 


The purpose of this investigation was to determine the 
effect of intensive group discussion on certain attitudes of 
mothers of boys who were retarded in reading. The effect 
of changed maternal attitudes on the reading achievement 
of their sons was also investigated. 

The population included forty mothers and their sons 
who were attending a New York City Board of Education 
summer reading center. The mothers were utilized in the 
study because they responded positively to a communica- 
tion from the investigator inviting them to attend a series « 





of group discussions concerning problems of school chil- 
dren. The motkers, who had similar socio-economic back- 
ground and years of schooling, ranged in age from 27 to 

50 years. The forty sons, equated for age and I.Q., ranged — 
in chronological age from 9 years 3 months to 13 years 11 
months, with I.Q.’s ranging between 85 and 125. Each boy 
had at least a two year retardation in reading. 

The mothers were divided into an Experimental group 
of twenty and a Control group of twenty, this division 
based upon their availability to attend the frequent group 
meetings. The Experimental group, which was subdivided 
further into two discussion groups of ten each, took part in 
group discussions given intensively three times per week, 
each session lasting one and one-half hours during the 
five week experimental period. The Control mothers did 


not take part in any group discussions. 


In order to evaluate the attitudinal changes which took 
place during the experimental period, a Parent Attitude 
Survey was administered to all of the mothers at the be- 
ginning and again at the end of the experimental period. 
This survey tapped the mothers’ authoritarian, possessive, 
and rejecting attitudes toward their sons. In addition, tape 
recordings were made during each of the sessions in order 
to evaluate qualitatively the effect of the intensive group 
discussion. Judges evaluated attitudinal changes by listen- 
ing to selected recordings of the group meetings from the 
early, middle, and late portions of the experimental period. 

The sons of both groups, who had been randomly as- 
signed to various classes and distributed rather evenly 
among the ten reading teachers, received remedial instruc- 
tion in reading during this period. Equated forms of the 
Metropolitan Achievement Test were administered to all 


of the boys before and after the experimental period, in 


order to determine progress in reading. 

The first two hypotheses set forth in this study, con- 
cerning the effectiveness of intensive group discussion, 
were supported, generally, by statistically significant re- 
sults. The Experimental Mothers became significantly 
less authoritative in attitude, significantly less possessive, 
and, in general, developed more desirable attitudes to- 
ward their sons. The only exception toward this positive 
movement, quantitatively, was the fact that they did not 
show improvement in their attitude of rejection toward 
their sons. The qualitative findings, however, based on 
judges’ evaluations, suggested a slight downward trend, or 
improvement in this attitude. The Control Mothers, in 
contrast, did not change significantly in any attitude during 
the experimental period. 

The third hypothesis, which was not supported statisti- 
cally, dealt with reading improvement of the Experimental 
Sons. The boys whose mothers participated in intensive 
group discussions did not make more progress in reading 
than those boys whose mothers did not take part in the 
group meetings. 

One of the possible reasons suggested for the untoward 
results found for the Experimental Sons was that the time 
involved in the experimental period was not of sufficient 
duration for the effect of changed maternal attitudes to be 
reflected in these sons’ scholastic achievement. 

131 pages. $2.00. 
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PERCEPTION OF THE STATISTICAL STRUCTURE 
OF GROUPED EVENTS. 


(L. C. Card No. Mic 58-1667) 


Maurice Raymond Seaquist, Ph.D. 
The University of Texas, 1958 


Supervisor: Louis J. Moran 


Five general hypotheses concerning the ability of human 
subjects to perceive the underlying statistical structure of 
grouped sequential events are tested. The performance of 
two groups of subjects is compared on a questionnaire and 
on two specially constructed sequences of stimulus-objects, 
which are divided into groups with varying proportions of 
a particular stimulus-object. A mathematical criterion of 
accuracy is employed for purposes of evaluating the per- 
formance of the subjects. The general findings are related 
to the theory of statistical decision making. Subjects were 
found to be overconfident of the accuracy of their estimates 
of parameters; extent of variance of the stimulus-objects 
was demonstrated as an important determinant of the per- 
ception of underlying statistical structure; and a new prin- 
ciple governing human decision making, the Principle of 
Biased Estimation, was proposed. 68 pages. $2.00. 


THERAPEUTIC VALUE OF PRACTICES, POLICIES, 
AND CONDITIONS OF A NEUROPSYCHIATRIC 
HOSPITAL AS RATED BY PSYCHOLOGISTS, 
PSYCHIATRIC AIDES, AND PATIENTS 


(L. C. Card No. Mic 58-2109) 


Robert Thomas Sone, Ph.D. 
The Ohio State University, 1957 


The -present study was interested in the more subtle 
aspects of hospital patient care. It granted that much im- 
provement has been realized in the effective treatment of 
neuropsychiatric patients. However, at the same time it 
raised the question whether mental hospitals have, inad- 
vertently or otherwise, maintained situations which may 
be detrimental to the patient’s ultimate adjustment to an 
unsheltered community. 

This study was principally interested in identifying con- 
ditions, practices, and policies of the Veterans Adminis- 
tration neuropsychiatric hospital in Chillicothe, Ohio, 
which are therapeutic or contratherapeutic in that they 
either aid or impede the final adjustment of the patient out- 
side the hospital. It also sought to determine the differ- 
ences in the judgments of psychologists, psychiatric aides, 
and patients of the hospital as to the therapeutic value of 
these conditions, practices, and policies. 

With the cooperation of personnel and patients, the 
writer identified 40 conditions, practices, and policies of 
the hospital as having contratherapeutic effects on hos- 
pitalized mental patients. 

The two central hypotheses of the study were the fol- 
lowing. | 

Hypothesis One: These 40 conditions, practices, and 
policies of the hospital are contratherapeutic in that they 
act to impede the final adjustment of patients to their com- 
munities. 





Hypothesis Two: Psychologists will differ significantly 
from patients and aides in their ratings of these statements 
of the hospital on a seven-point scale ranging from very 
contratherapeutic to very therapeutic. 

It was apparent at the outset of the study that whether 
these 40 items were contratherapeutic or not depended on 
the kind of patients the items had reference to. The pa- 
tient population was thus divided into three classes: (1) the 
better open ward patients whose gross psychotic symptoms 
had subsided, (2) the regressed open ward patients who 
still manifested some psychotic behavior but were able to 
assume open ward privileges, (3) the closed ward patients 
who were in need of close supervision. 

Thirteen psychologists, 25 psychiatric aides, and 20 
patients were asked to rate the effect they thought the 40 
items had on the ultimate adjustment of the first two types 
of patients to their communities. 

Hypothesis One was supported at the 5 per cent level of 
confidence by the psychologists on all but two of the 40 
items when the items referred to the better open ward 
patients, and in all but six cases when the items had ref- 
erence to the regressed open ward patients. The patients 
supported the hypothesis on 34 items with respect to the 
better open ward patients, and on 20 items with respect to 
the regressed open ward patients. The raters among the 
aides supported the hypothesis on 26 items when patients 
of the former type were considered, and on 19 items when 
patients of the latter type were considered. 

The interview material revealed that the concept of 
patients as incompetent and dangerous was a major reason 
that the aides rejected the hypothesis. Patients gave simi- 
lar reasons when the items had reference to the regressed 
open ward patients. They also tended to show an accept- 
ance of a situation when it had the effect of making hospital 
life more convenient or comfortable for patients. 

Hypothesis Two was supported with varying fre- 
quencies. Psychologists differed significantly with pa- 
tients on five items and with aides on 12 items when the 
ratings had reference to the better open ward patients. 
When the ratings were for the regressed open ward pa- 
tients, psychologists differed significantly from patients 
on 18 items and from the aides on 19 items. | 

103 pages. $2.00. 


PERSONALITY CORRELATES OF TIME ESTIMATION 
(Publication No. 24,407) 


Harold Starr, Ph.D. 
Purdue University, 1957 


Major Professor: John M, Hadley 


The purpose of the present investigation was to ex- 
plore relationships between the accuracy of estimating 
short intervals of time and certain personality character- 
istics of the estimators. A review of the literature sug- 
gested that relationships might exist. However, the exist- 
ing data and the low-order theory relevant to it, did not 
provide a basis for specific hypotheses as to the type or 
direction of possible relationships. 

In an initial study, the Guilford-Zimmerman Tempera- 
ment Survey, the Heineman modification of the Taylor 
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Anxiety Scale, and a time estimation task were adminis- 
tered to undergraduate college students. The results based 
on a correlational analysis of the obtained data, indicated 
that: 

1. Manifest anxiety, as measured by the Heineman 
Scale was not related to accuracy of estimating short in- 
tervals of time. 

2. For female subjects, high scores on the trait Re- 
straint from the Guilford-Zimmerman Temperament Sur- 
vey were related to inaccuracy of estimating time, and low 
scores on the trait Restraint were related to accuracy of 
estimating time. 

3. For female subjects, high scores on the traits As- 
cendance and Sociability from the Guilford-Zimmerman 
Temperament Survey were related to accuracy of estimat- 
ing time, and low scores on the traits Ascendance and So- 
ciability were related to inaccufacy of estimating time. _ 

4. No relationships were found between the traits from 
the Guilford-Zimmerman Temperament Survey and time 
estimation accuracy for the group of male subjects. 

Based on the results of the initial study, predictions 
were made as to possible relationships which might be 
found between traits on the Edwards Personal Preference 
Schedule and the time estimation task. These predictions 
were derived from the descriptive similarity between cer- 
tain traits on the Edwards Personal Preference Schedule 
and the traits Restraint, Ascendance, and Sociability from 
the Guilford-Zimmerman Temperament Survey. In order 
to test these predictions a second sample of subjects re- 
ceived the time estimation task and the Edwards Personal 
Preference Schedule. The following results were obtained: 

1. The traits Autonomy, Endurance, and Change for 
female subjects were not found to be related to time esti- 
mation accuracy. Certain relationships between these 
traits and time estimation accuracy were predicted be- 
cause of the correlation between the trait Restraint from 
the Guilford-Zimmerman Temperament Survey and the 
time estimation accuracy, but these predictions were not 
borne out. 

2. For female subjects, high scores on the traits 
Abasement and Deference were found to be related to inac- 
curacy of making time estimations, and low scores on 
these traits were related to accuracy in making time esti- 
mations. The relationships obtained were predicted be- 
cause of the correlation between the trait Ascendance from 
the Guilford-Zimmerman Temperament Survey and time 
estimation accuracy revealed in the initial study. 

3. For female subjects, high scores on the trait Hetero- 
sexuality were found to be related to accuracy of making 
time estimations, and low scores on this trait were re- 
lated to inaccuracy in making time estimations. The rela- 
tionship obtained was predicted because of the correlation 
between the trait Sociability from the Guilford-Zimmerman 
Temperament Survey and time estimation accuracy re- 
vealed in the initial study. 

The traits Orderliness, Achievement, and Deference 
from the Edwards Personal Preference Schedule were 
_ found to be related to time estimation accuracy for the 
total group of male and female subjects. The traits Order- 
liness and Achievement were not included in the prediction 
scheme from the initial study. Orderliness was related to 
time estimation accuracy as a negative linear function, 
while high scores on Achievement were related to time 
estimation accuracy, and low scores on this trait were re- 
lated to inaccuracy of making time estimations. 


















































Implications for further investigation of the relation- 
Ships between time estimation accuracy and its person- 
ality correlates were discussed. 

74 pages. $2.00. Mic 58-5018 


SOME RELATIONSHIPS BETWEEN MUTUALITY, 
SIMILARITY OF CONSTRUCTS AND DIVERGENCY 
BETWEEN ALTERNATE CONSTRUCTIONS 


(L. C. Card No. Mic 58-1815) 


Erwin J. Stegman,. Ph.D. 
Purdue University, 1958 


Major Professor: F. J. Shaw 


The research was designed to test three hypotheses. 
The first was that mutuality occurs more readily between 
persons whose constructs are similar than between per- 
sons whose constructs are dissimilar. The second was 
that mutuality occurs more readily between persons 
whose constructs are moderately similar and dissimilar 
than between persons whose constructs are extremely 
Similar and dissimilar. The final hypothesis was that per- 
sons with high divergency between their alternate con- 
structions of events form mutual relationships with others 
whose constructs are dissimilar from their own more 
readily than persons with low divergency between their 
alternate constructions. 

The subjects in this research were a group of thirty- 
five student nurses. The measure of mutuality was de- 
rived from a sociometric technique in which every subject 
indicated the nature of his relationships with other mem- 
bers of the group. The measures of similarity of con- 
structs were difference scores between the subjects’ re- 
Sponses on an adaptation of the Semantic Differential. 

The measures of divergency between alternate construc- 
tions were difference scores between the subjects’ test 
and retest performances on similar adaptations of the 
Semantic Differential. The data obtained from these meas- 
ures were subjected to appropriate statistical analyses. 

The results of the study generally supported the hy- 
pothesis that mutuality occurs more readily between per- 
sons whose constructs are similar than between persons 
whose constructs are dissimilar. A significant exception 
to this statement was found for relationships charac- 
terized by extreme similarity and extreme dissimilarity 
of constructs. In such relationships mutuality occurred 
more readily between persons whose constructs were ex- 
tremely dissimilar. Consistent trends in the data tended 
to support the hypothesis that mutuality occurs more 
readily between persons whose constructs are moderately 
similar and dissimilar than between persons whose con- 
structs are extremely-similar and dissimilar. None of 
these trends, however, were Statistically significant. The 
third hypothesis was not supported by the data, and the 
results seemed to indicate that persons with low diver- 
gency between their alternate constructions of events may 
form mutual relationships with others whose constructs 
are dissimilar from their own more readily than persons 
with high divergency between their alternate constructions. 

69 pages. $2.00. 
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ON THE RELATION OF MANIFEST NEEDS TO 
PERSONAL VALUES. A FACTOR ANALYTIC STUDY 
INVOLVING R AND Q TECHNIQUES 


(L. C. Card No. Mic 58-2051) 


Earl David Sumner, Ed.D. 
Wayne State University, 1958 
Adviser: Dr, William Reitz 
In order to explore the relationship between manifest 
needs and personal values, the Edwards Personal Prefer- 
ence Schedule and the Allport- Vernon-Lindzey Study of 


Values were administered to 119 students of both sexes, 
ranging from pre-education sophomores to doctoral candi- 














dates in the College of Education at Wayne State University. 


Following the work of Henry A. Murray, needs were de- 
fined as psychological constructs based on physico- 
chemical changes which give direction to behavior. They 
were regarded as manifest when objectified or expressed 
in behavior. Values were defined as sustained preferen- 
tial behavior, partiaily following Charles Morris. Both 
needs and values were regarded as part of a general psy- 
choanalytic theory of motivation. 

The fifteen needs and need consistency purported to be 
measured by the Edwards Personal Preference Schedule 
and the six value categories purported to be measured by 
the Study of Values, as well as six items of personal data-- 
sex, age academic rank, major area, and level of aspira- 
tion--constituted twenty-seven variables which were inter- 
correlated by the Pearson product moment method, pro- 
ducing a 27x27 correlation matrix. From this matrix Dr. 
Raymond B. Cattell of the Institute for Personality Test- 
ing, University of Llinois, extracted and rotated to oblique 
simple structure nine factors, thus reducing the original 
twenty-seven variables to nine factors insofar as their 
common variance is concerned. The factors were tenta- 
tively identified with varying degrees of confidence as 
follows: 








Factor I Humanitarianism 

Factor IZ Personal Data 

Factor III ---- Artistic Appreciation 
Asocial Tendency 

Factor V Apathetic Tendency 

Factor VI ---- Actionism 

Factor VII---- Intellectual Individualism 

Factor VIII --- Submissiveness 

Factor IX ---- Social Dependence 


In order to determine the possible existence of types of 
people dominated by particular need-value patterns, or R 
factors, a Q analysis, involving six cases selected to fit 
three R factors and three cases selected at random, was 
performed. The Q factors were extracted and rotated to 
orthogonal simple structure producing three factors, in- 
cluding a species factor. 

The following hypotheses were accepted: 

Hypothesis One: Needs tend to cluster together in 
such a manner as to form identi- 
fiable patterns or “traits.” 

Needs tend to be identified with spe- 

cific values. 

Hypothesis Three: A list of needs and a list of values, 
when measured by separate appro- 
priate instruments, may be reduced 








Hypothesis Two: 





to a smaller number of combined 
variables. 

The following hypothesis was technically rejected: 

Hypothesis Four: Need-value patterns are such that 

they identify types of people. 

The author felt that while clear unmixed types were 
not produced by the Q analysis, there was sufficient tend- 
ency for types to appear in connection with the higher Q 
loadings to warrant further study. 

While an orderly and psychologically meaningful need- 
value relationship. was evidenced in the R analysis and 
personal values were seen to have a complex differential 
relationship to manifest needs, the specific variance was 
very high in comparison with the communality. This 
raised a question regarding either the possible existence 
of unique as well as general need and value functions or 
the validity of the instruments. 144 pages. $2.00. 


THE GENERALIZED OCCURRENCE OF 
PERCEPTUAL DEFENSE TO ANXIETY-PROVOKING 
WORDS: AN EXPERIMENTAL TEST OF THE 
CONCEPT UNDER “ALERTING” AND 
“NON-ALERTING” CONDITIONS 


(Publication No. 24,456) 


Herbert Turkel, Ph.D. 

New York University, 1955 
Adviser: Leland W, Crafts 
The Problem: The purpose of this investigation was to 
test the validity of the notion of the generalized occur- 
rence of perceptual defense in the visual recognition of 
anxiety-provoking words. The delayed-recognition aspect 
of the phenomenon was selected for investigation. 

It was predicted that no evidence of delayed-recognition 
to anxiety-provoking words would be obtained when con- 
trol for previously neglected variables was exercised. 
This prediction was made for a group of subjects and for 
individual subjects, under “threat-alerting” and “non- 
threat-alerting” conditions. 

Method: Two equated groups of subjects, each aanniind 
of 30 World War II normal veterans constituted the popu- 
lation sample. 

Three hundred and six words suggested by prior re- 
search as likely to provoke anxiety (critical words) were 
reduced by nine judges to a list of the 53 words most 
likely to provoke anxiety. 

Each critical word was paired and matched with a 
neutral word having the same structural characteristics. 
Each critical pair-member was also matched with a neu- 
tral word occurring in print with an equal frequency. 

A word-association test was then constructed with the 
53 word-pairs, and administered to the subjects. Each 
subject’s test behavior to each word was evaluated for the 








‘presence or absence of 30 test signs of emotional dis- 


turbance. 

On the basis of two test sign criteria of word-pair 
compatibility, two sets of word-pairs with compatible 
pair-members were selected for each subject individually. 
Compatibility was defined as a condition in which the criti- 
cal word had provoked word-association test signs of 
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disturbance while its neutral pair-member had not. Selec- 
tion Criterion I yielded for each subject the 20 most com- 
patible word-pairs of the 53 pairs. Selection Criterion II 
was a more stringent criterion of compatibility and fur- 
nished different numbers of word-pairs for each subject. 
Statistical analyses of the word-association test results 
demonstrated that the pair-members were markedly dif- 
ferent from each other with respect to emotional signifi- 
cance. 

. “Alert” subjects were given the word-association test 
first. Twenty-four to thirty-six hours later visual recog- 
nition thresholds were determined for the tachistoscopi- 
cally presented members of the Selection Criterion I pairs. 

With the “non-alert” subjects, threshold determination 
preceded the word-association test by 24-36 hours. Taboo 
practice words were eliminated, and a rest period was in- 
troduced between the exposure of the first ten and second 
ten Selection Criterion I pairs. 

_ The words were exposed one at a time by means of a 
projection tachistoscope. Recognition thresholds were de- 
termined by the method of ascending limits with one ex- 
posure at each shutter speed. From an initial exposure of 
a word at 10 ms, the duration of the exposure of a word was 
increased by steps of 10 ms until two successive correct 
reports of the word occurred. The trial at which the first 
correct report occurred was also noted. 


Results: For each group and for each subject statistical 
analyses of the significance of differences in mean recog- 
nition thresholds between critical and neutral word-pair 
members were performed. These analyses were per- 
formed for the thresholds obtained to the two sets of word- 
pairs and for two criteria of recognition with each set. 
Both the t-test and sign test were used. 

No statistically significant mean threshold differences 
between the members of any of the sets of word-pairs were 
demonstrated with the group data for “alert” and *non- 
alert” subjects. Statistically significant threshold differ- 
ences were not obtained for a statistically significant num- 
ber of individual subjects of either group. 

A statistically significant rectilinear relationship be-. 
tween mean threshold and the logarithm of Thorndike- 

_ Lorge frequency count was demonstrated. , 

These findings confirmed the predictions made. The 
failure to obtain results consistent with previously re- 
ported pro-defense results was related to the control ex- 
ercised for the subjects’ relative familiarity with the two 
types of stimuli. 





Conclusions: It was suggested that the perceptual reac- 
tions that may be learned to anxiety-provoking stimuli de- 
pend upon individual historical factors and that the con- 
temporary conditions of the exposure to such stimuli will 
determine the nature of the reaction observed. 

It was concluded that: 

1. Perceptual defense, as a generalized reaction to 
anxiety-provoking words did not occur either for groups of 
Subjects or individual subjects, under “threat-alerting” or 
“non-threat-alerting” experimental conditions. 

2. Stimulus-familiarity is a significant variable to be 
considered in perception research. | 

275 pages. $3.55.- Mic 58-5019 








A METHODOLOGICAL INVESTIGATION WITHIN THE 
FRAMEWORK OF ROTTER’S SOCIAL LEARNING 
THEORY OF THE VALIDITY AND UTILITY OF 
CONCEPTUALIZING BEHAVIORS SEQUENTIALLY 


(L. C. Card No. Mic 58-780) 


Forrest Brooks Tyler, Ph.D. 
The Ohio State University, 1952 


The present research is an investigation of certain 
tentatively proposed methodological extensions of Rotter’s 
social learning theory of personality. Its aims are two- 
fold. The first major purpose is to establish the need of 
sequential conceptualizations for predicting human be- 
havior, and to demonstrate the utility of Rotter’s social 
learning theory formulations for predicting such sequen- 
tial behaviors. The second aim is to establish some of 
the necessary operational conditions for the formation of 
sequential conceptualizations of behaviors. 

For purposes of orientation, the problem of delimiting 
units of behavior for prediction of behavior within the 
framework of personality theory was discussed. It was 
suggested that the conceptualization of personality be- 
haviors in terms of “learned purposive behaviors” seems 
most appropriate for dealing with the problems of pre- 
dicting such behaviors. A methodological approach to per- 
sonality prediction of incorporating single-choice be- 
haviors as functional parts of larger units, i.e., Sequences, 
was outlined, and criteria which would indicate the ne- 
cessity of such a formulation were noted. The basic cri- 
terion for requiring such a conceptualization would be the 
demonstration of the occurrence of choices predictable 
only as a function of their relationship to preceding and/or 
expected succeeding choices. 

As background for a suggested approach to the com- 
bining of behavioral units for predictive purposes, the con- 
cept of reinforcement and associationistic-effect and ex- 
pectancy approaches to it were discussed. The former 
approach is best represented by Hull and his associates 
who equate reinforcement to tissue need reduction and 
conceptualize its effect as being an additive function of 
occurrences. Such an approach is of questionable value 
as a basis for prediction of personality behaviors because 
of the difficulty of relating many complex behaviors to 
need reduction, and because of certain limitations in pre- 
diction of such an approach (e.g., partial reinforcement, 
latent learning, etc.). The expectancy approach, i.e., re- 
inforcement merely establishes an expectancy (it tells 
the person “what is where”), has been espoused by Tolman, 
Lewin, and others. While such an approach seems po- 
tentially to be more adaptable to the problem of predicting 
personality behaviors, it is limited in that it provides no 
basis for predicting choices or in any way predicting the 
activation of an organism. That is, even though a person 
learns what to expect under certain circumstances, and 
we know what he has learned, it is also necessary to as- 
sume that what occurs will make a difference to him and 
to determine what difference it does make before we can 
predict what he will do. 

Rotter has formulated a social learning approach to 
personality which seems, as a function of its dual-factor 
reinforcement conception, to be subject to none of the 
criticisms leveled at the one-factor approaches mentioned 
above. The factors Rotter considers necessary in pre- 
dicting personality behaviors are Expectancy of occurrence 
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of any given reinforcement irrespective of its value, and 
the value of that reinforcement (Reinforcement Value) to 
the individual in terms of perceived movement toward a 
goal. He has set up a basic quasi-mathematical formula 
for predictive purposes, namely B. P. (Behavior Potential) 
= f (E and RV). : 

Since social learning theory has defined the unit of in- 
vestigation for personality theory as the interaction of the 
individual and his meaningful environment, it has not spe- 
cifically excluded the possibility of sequential behavior 
conceptualizations. However, most social learning studies 
to date have been conceptualized in terms of specific be- 
havior units and there have been no prior systematic at- 
tempts to incorporate sequential formulation into the 
theory. This study attempts to do that by extending the 
B.P. formula so that it includes sequential relationships 
of behavior-reinforcement combinations in it as a factor 
in evaluating expectancy and reinforcement value strength, 
and, consequently, behavior potential strength. 

The experimental problem is one of learning how to ob- 
tain the most poker chips for a total problem (a fixed num- 
ber of trials) from a problem box which has a different 
number of chips in it each trial (each time the door is 
opened). The number of chips that appear in the box on 
each trial is, as the subjects are informed, a function of 
whether the stack of chips was taken out of the box or left 
in the box on the preceding trial. There is a maximum 
size (eight chips) for a single stack of chips, and that max- 
imum is also made known to the subjects. In addition, for 
those subjects in Experimental Group I, a different set of 
instructions was used. They included all of the points 
listed above, plus the additional one that the frequency 
with which a reward is taken from the box also affects the 
person’s score. The specific sequences or patterns for 
Problem 1 for all groups are as follows: On the first trial 
a stack of three chips appears; if this stack is removed 
from the box (thereby adding three to the person’s score) 
three more chips appear on the second trial. This pattern 
(Sequence A) continues as long as each stack is removed 
from the box; i.e., 3 (take), 3 (take), 3 etc. : If any stack of 
three chips is left in the box (thereby adding nothing to the 
person’s score), two chips appear on the next trial. If the 
stack of two chips is taken, three chips appear again; then 
if the three chips are left, two appear again, and so on in 
the order: 3 (leave), 2 (take), 3 (leave), 2 (take), 3 etc. 
(Sequence B). If, after a stack of three is left, a stack of 
two is also left, eight chips (the maximum) appear. Then, 
whether or not the eight chips are taken, three appear on 
the next trial and the sequence (Sequence C) can be re- 
peaied; i.e., 3 (leave), 2 (leave), 8 (take+-or leave), 3 
(leave), etc. It should be noted that the basis for choice, 
either between specific behaviors or among behavioral se- 
quences, is a function of relative reinforcement values, 
since the sequences are fixed and all specific behavior- 
reinforcement expectancies are therefore constant and 
equal. 

The other problems used were like Problem 1 except. 
the size of the largest stack of chips varied from problem 
to problem. The problems and the sizes of stacks used in 
them are as follows: Problem 1— 3,2,8; Problem 2— 
3,2,7; Problem 3— 3,2,6; Problem 4— 3,2,5; and Problem 
9— 3,2,4. The groups of subjects used and the training se- 
quences each group received are as follows: 





Experimental Group I (Different Instructions Group) was 
given the different set of instructions and required to 





solve Problem 1 only. (N= 25 who chose Sequence A or 
Sequence C) ) 


Experimental Group II (The Random Training Group) was 
given the first set of instructions and required to solve 
Problem 1. Then those (N=25) who solved it by choosing 
Sequence C were required to solve four additional prob- 
lems. The problem order was: Problem 1 (pre-test); 
Problem 4; Problem 2; Problem 5; and Problem 1 (post- 
test) again. 


Experimental Group III (The Progressive Training Group) 
was given the first set of instructions and required to 
solve Problem 1. Then those (N=25) who solved it by 
choosing Sequence C were required to solve three addi- 
tional problems. The problems were presented in the 
following order: Problem 1; Problem 2; Problem 3; and 
Problem 4, 


The Control Group was given the first set of instructions 
and required to solve Problem 1. Then all of those 
(N=25) who preferred Sequence C on that problem were 
required to solve an additional problem after ten minutes 
of interpolated activity, as follows: Problem 1; ten 
minutes interpolated activity (reading popular picture 
magazine); and Problem 1 again. 


The experimental hypotheses test the effects of system- 
atically varying reinforcement values under conditions 
where specific behavior-reinforcement expectancies are 
constant and equal. The first hypothesis asks simply 
whether the behavior of the subjects in this experiment 
can be described as being a function of learned sequences 
of behavior-reinforcement-combinations. It cannot be 
answered by quoting a Statistical level of significance, 
Since there are no theoretical bases from which to esti- 
mate how many people would learn such sequences by 
chance. All that can be done is to evaluate qualitatively, 
on the basis of the relative number of subjects whose be- 
havior is explainable only within the framework of an 
expectancy-reinforcement value formulation of sequences 
of behavior-reinforcement combinations, whether such an 
explanation of their behavior seems justified. The cri- 
teria for considering behavior sequential are listed and 
discussed. It is pointed out that in this situation variable 
behavior followed by systematized behavior can be ex- 
plained only within a framework such as that outlined. 
Further, systematic invariable behavior that involves 
leaving one or more external reinforcements can be ex- 
plained in the terms outlined here as well as by a Hullian 
formulation. : 

The following three specific hypotheses are all derived 
from the general hypothesis that people will respond only 
to those relationships in any situation that they have 
learned are relevant to the rewards to be obtained from 
that situation. More specifically, the first of these hy- 
potheses (Hypothesis Ila) tests whether the establishing of 
differential behavior potentials by verbal instructions 
leads the subjects to prefer correspondingly different se- 
quences. It is tested by comparing the relative prefer- 
ences for Sequences A and C on Problem 1 of Experimental 
Group I subjects (Different Instructions Group) and the 
other groups combined. Hypothesis Ib tests whether addi- 
tional training with related problems leads the subjects to 
change from the sequence they originally preferred (Se- 
quence C) to one which is more rewarding. Its validity is 
tested by a comparison of the relative preferences for 
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Sequences A and C on Experimental Group II subjects and 
the Control Group subjects on their respective post-tests. 
The final hypothesis (Hypothesis IIc) tests whether the sub- 
jects will persist in their prefe: nce for their originally 
preferred sequence longer under the first set of the fol- 
lowing conditions than they would under the second set. 
One group of subjects is given a series of problems ar- 
ranged in such an order that progressively less reward is 
obiained on each successive problem from the originally 
preferred sequence; the other group of subjects is givena 
series of problems in which the differences in reward from 
that sequence from problem to problem are greater and not 
progressive in nature. This hypothesis is tested by com- 
paring the relative frequencies of preference for Sequences 
A and C of Experimental Group II (Random Training Group) 
subjects on their second problem (Problem No. 4) and Ex- 
perimental Group III (Progressive Training Group) subjects 
on their fourth problem (Problem No. 4). 

Analysis of the results reveals that 129 of 137 subjects 
met the criteria established for sequential behavior (i.e., 
3 consecutive repetitions extending over trial No. 33 of any 
sequence of behavior). Further, the behavior of 114 of 


those 129 subjects could be explained only within the frame- 


work of an expectancy-reinforcement value formulation of 

sequences of behavior-reinforcement combinations. It was 
concluded consequently that the behavior of the subjects in 
solving Problem 1 could be described as sequential in na- 

ture (Hypothesis Ia). 

There were no significant differences (chi square level 
-40) not attributable to the hypothesized differences, as a 
function of the instructions, between the frequency of pref- 
erence for the total of Sequences A and C on Problem No. 
1 of Experimental Group I subjects and the subjects of the 
other three groups combined. But the hypothesized differ- 
ences were significant (chi square level .02); that is, Ex- 
perimental Group I subjects preferred Sequence A signifi- 
cantly more. These data are considered substantiating 
evidence that differential BPs established by verbal in- 
structions do lead to different choice behaviors. 

No significant differences (chi square level .60) were 
found in performances on Problem No. 1 of Experimental 
Group II and the Control Group, so apparently the subjects 
in those groups who received the additional training are 
not significantly different in any way; consequently, any 
post test differences can be presumed to be due to the in- 
tervening training (or lack of it). The post-test differences 
are significant in the predicted direction at the 5 per cent 
level, so it is concluded that, under the conditions speci- 
fied, additional experience will lead subjects to abandon an 
originally inadequate response in favor of a more adequate 
one. 

Similarly, Experimental Group II (Random Training 
Group) and Experimental Group III (Progressive Training 
Group) subjects did not vary significantly on Problem No. 
1 (chi square level .20). They did, however, differ (chi 
square level .05) in their preferences for Sequences A and 
C on the test comparison (Problem No. 4 for each group), 
but the Experimental Group III subjects shifted more, not 
less as was predicted, than the Experimental Group II sub- 
jects. It is tantatively suggested that these negative find- 
ings may have been a function of the subjects in the Pro- 
gressive Training Group having responded to the differ- 
ences between their problems as a function of differences 
in reward to be gained from Sequence C only. If they did 


respond in that way, a regular progressive shift to Sequence 





A from problem to problem would be expected in that 
group, and such a shift did occur. Further, even though 
the change in amount of reward from the first problem to 
their second one was greater for Experimental Group I 
subjects, there was practically no difference between the 
groups in the number who shifted to Sequence A on the sec- 
ond problem. But even though the results noted support 
the interpretation offered, this interpretation is post hoc, 
so can be considered only suggestive. eon eran as 
More general conclusions are that the results of the 
study seem to substantiate further the need for concepts 
of both expectancy of occurrence of reinforcements and 
value of reinforcements (RV) for predicting human be- 
havior, since it appears that neither sort of one-factor 
formula could alone predict the results of this experiment. 
Secondly, the findings corroborate the utility and validity 
of methodologically conceptualizing social learning theory 
formulations operationally as including sequential formu- 
lations, since by so doing the results obtained here can 
be explained. Finally, it is suggested that the study is of 
some heuristic value in that it points up the need for fur- 
ther investigation of the conditions of formation of se- 
quential relationships. 132 pages. $2.00 


Abstract published by special arrangement with The 
Ohio State University. 


COGNITIVE DEVELOPMENT, SELF-ORIENTATION, 
AND PIAGET’S NOTION OF EGO-CENTRICITY 


(L. C. Card No. Mic 58-1876) 


Norris H. Weinberg, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Julius Wishner, Ph.D. 


Piaget’s theory of ego-centricity was analyzed and two 
aspects of the theory were abstracted for experimental 
test.: It was shown that Piaget’s description of the effects 
of ego-centricity upon thinking, and Werner’s concept of 
developmental cognitive levels, were essentially similar. 
Hence, it was expected that individual differences in ego- 
centricity, as estimated by the capacity for relativistic 
thinking, and induced set for ego-centricity, in terms of 
self- v. task-orientation, would be related to cognitive 
function defined as differentiation-integration levels 
(Werner). 

Two groups, one composed of sixty-four boys, the other 
of thirty-six girls--all subjects being between the ages of 
six years-six months and seven years-ten months--were 
given Piaget’s Relativism scale. This scale analyzes S’s 
comprehension of the relations “brother” and ‘right- 
left.” This was followed by the Binet vocabulary test. 

Half of each group was then self-oriented by focusing 
them upon the playful, personal aspects of the situation, 
while the other half was encouraged to focus more directly 
on the task in an atmosphere of cooperation with the ex- 
aminer. The subjects were then presented with two tests 
of abstraction--the Weigl Color-form Test and the Con- 
cept-choice Test. The latter measure was devised for 
this study and consisted of sets of three pictures of fa- 
miliar objects--one stimulus card and two choice cards. 
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Choice of one indicated a concrete conceptualization; se- 
lection of the other indicated a functional or abstract 
grouping. The boys, in addition, were given the Rorschach, 
which was scored for cognitive level in accordance with 
Werner’s principles. It was hypothesized that (1) high 
Relativism subjects would perform at a superior cognitive 
level as compared with low Relativism subjects, and (2) 
task-oriented subjects would perform at a superior cogni- 
tive level as compared with self-oriented subjects. 
Hypothesis one was supported by significant results on 
the Concept-choice Test and the Color-form Test, but no 


results were found on the Rorschach scales. In view of the | 


lack of substantial intercorrelations among the dependent 
variables, and the negative findings on the Rorschach, sup- 
port for Hypothesis one was interpreted only as applying to 
levels of differentiation on specific tasks. 

Hypothesis two was supported by significant results on 
the Color-form Test only. There was a trend in the pre- 
dicted direction on the Concept-choice Test. Again no sig- 
nificant results were found on the Rorschach, and conclu- 
sions about the effects of instructions had to be limited to 
the specific task. 

Low but significant correlations were found between the 
- Relativism scale and Concept-choice Test, and between 
the Relativism scale and the Color-form Test. Other cor- 
relations among the dependent variables were found only 
under task conditions but not under self-orientation. These 
differences suggested some effects due to instructions, but 
the correlations did not appear to be of substantial enough 
order to suggest a generalized level of cognitive differen- 
tiation. 

The results were interpreted to lend some support to 
Piaget’s hypothesis concerning ego-centricity and its re- 
lationship to level of conceptual function--at least in cer- 
tain problem-solving situations--but to set strict limits to 
the range of generalization, which range requires further 
specification. The use of play as a self-centering device 
for use with children was considered to be feasible. A re- 
lationship between task- and self-orientation as applied in 
this experiment, and Wishner’s concept of efficiency was 
noted. The uniqueness of a nonthreatening method of self- 
orientation, aS compared with the previous use of threaten- 
ing stimuli, was indicated. 61 pages. $2.00. 


PSYCHOLOGY, EXPERIMENTAL 


THE RESISTANCE TO EXTINCTION OF HIGHLY 
FIXATED RESPONSE TENDENCIES: A STUDY OF 
THE DETERMINANTS OF RESISTANCE TO 
EXTINCTION OF FIXATED RESPONSES LEARNED 
UNDER ANXIETY-REDUCTION CONDITIONS 


(Publication No. 24,968) 


Jacob Backal, Ph.D. 
New York University, 1957 


Chairman: Dr. John J, Sullivan 


Problem 
The problem was to investigate several determinants of 
the resistance to extinction of responses learned under 





anxiety reduction conditions, with respect to their relative 
effectiveness in producing a decrement in response 
Strength. In particular, the study was organized to com- 
pare the effects on the resistance to extinction of fixated 
responses produced by: 
(1) the introduction of secondary reinforcement 
by anxiety reduction, 
(2) the process of simple adaptation to an anxiety- 
arousing situation, and 
(3) the arousal of a physically inhibiting response to 
the anxiety, a reduction in which has fixated the response. 





Subjects 
The subjects were forty experimentally naive male al- 
bino rats, eighty-five to one hundred ten days old. 


Apparatus 

The study utilized a straight trough type wooden run- 
way approximately twelve feet long. It consisted of nine 
sections which could be used interchangeably. The final 
section, which served as a feeding box, was preceded by a 
section with a removable floor beneath which a grid had 
been constructed for the purpose of applying electric shock 
to the subjects. The runs were recorded and timed elec- 
tronically by two electric standard clocks. 





Experimental Procedure : 

Three groups of experimental subjects and one control 
group were utilized. Secondary reinforcement was ac- 
complished by means of conditioned anxiety due to previous 
shock experience in the case of each experimental animal, 
after it had been run with food in the goal box, to its as- 
ymptote. This applied to all three experimental groups, 
one of which received extinction trials without further con- 
ditioning. Prior to the extinction trials, simple adaptation 
was introduced in the case of the second experimental 
group, by confining on the shocking grid. The physically 
inhibiting response was aroused by confining the third ex- 
perimental group of subjects with food. The control group 
received ordinary learning and extinction trials, without 
the introduction of secondary reinforcement or other addi- 
tional factors. The extinction process was identical for 
all subjects. 

The response latencies as well as complete running 
times were recorded, and for the purpose of this study, 
extinction was considered accomplished when a subject 
failed twice in succession to complete a run within two 
minutes, 





Findings 








1. There was a significant increase in resistance to 
extinction when secondary reinforcement was introduced 
( P<.001 ). Moreover, resistance to extinction was great- 
est, on the average, in the group where neither adaptation 
nor an incompatible response was introduced, following 
electric shock. . 

2. The additional factor of simple adaptation produced 
a decrement in resistance to extinction ( .02<P<.05 ). 
3. When a physically inhibiting response was intro- 
duced in the case of the third experimental group, a still 
greater decrement in resistance to extinction resulted. 
The differences between this group and each of the other 
shocked groups were highly significant ( in each case, 
P<.001 ). 

4. No significant differences were found between the 
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non-shocked control group and the group where the experi- 
menter introduced a physically inhibiting response to the 
vmpathetic anxiety type response ( .10<P<.50 ). 
63 pages. $2.00. Mic 58-5020 


AN EXPERIMENTAL INVESTIGATION OF THE 
ROLE OF THE EFFORT VARIABLE IN THE 
ACQUISITION AND EXTINCTION OF A 
DOOR-OPENING RESPONSE 


(L. C. Card No. Mic 58-2005) 


Guido Borasio, Ph.D. 
Washington University, 1958 


Chairman: Dr. Marion E. Bunch 


This experiment was concerned with the role of the ef- 
fort variable in the acquisition and extinction of responses. 
The design of the experiment called for 56 male albino rats 
to learn to make two responses which differed with regard 
to the amount of effort required to respond; one of the re- 
sponses was later subjected to extinction. The experi- 
mental situation confronting the rats during conditioning 
was such that a discriminatory response based solely upon 
the differential stimulation arising from the performance 
of the two effortful responses could be acquired. The 
amount of effort required to respond was varied by weight- 
ing differentially two hinged doors which subjects had to 
_ push open on the way to food. One hinged door was located 
in each arm of a “U” maze. For one-half of the subjects 
a lightly weighted door was located in the left (white) arm 
of the maze and a heavily weighted door in the right (black) 
arm. The weight conditions were reversed for the other 
half of the subjects. } 

During acquisition to insure that all of the subjects had 
received equal training pushing open the two weighted © 
doors, all trials, except for 10 free-choice trials on the 
final day of training, were forced. These 10 trials were 
free-choice trials in which the rats could go to food through 
either door. 

During extinction, only the response of pushing open the 
white door was extinguished. For one-half of the subjects 
the weight of the door during extinction was the same as 
had obtained in acquisition. For the other half, the weight 
was changed to that which had been paired with the black 
door. This resulted in four groups of animals in extinc- 
tion: 1) a WLH group, for which the weight of the white 
door was changed from light to heavy; 2) a WHL group, for 
which the weight was changed from heavy to light; 3) a 
WHH group, for which the weight was not changed but re- 
mained heavy, and 4) a WLL group, for which the weight 
remained light. Measures used in the study were response 
latency, door opening response time, free-choice response, 
partial response and trials fo extinction. 

The results justify the following conclusions: 

1. A discriminatory response was acquired on the basis of 
the differential stimulation which resulted from the per- 
formance of the two responses requiring different 
amounts of effort. 


2. The rate of extinction was a function of the amount of 
effort required in the performance of the response in 
the extinction trials. The response which required the 





greater effort extinguished more rapidly than the re- 
sponse which required less effort. 


The rate of extinction was a function of the alteration 
in the effort requirement of the response undergoing 
extinction. That is, when the performance of the re- 
sponse undergoing extinction required either greater 
or less effort than that which had obtained during ac- 
quisition, the rate of extinction was increased over that 
which occurred when the effort requirement to respond 
remained the same as it had been in acquisition. 


These data were considered on the basis of a work- 
inhibition interpretation, a delay of reinforcement inter- 
pretation, a transfer of training interpretation, and a 
Skinnerian interpretation. The data were found to fit best 
with the last interpretation which takes into account both 
the negative reinforcing properties of the effort variable 
and the scheduling of differential reinforcement neces- 
sarily involved in the conditioning of effortful responses. 

153 pages. $2.05 


A STUDY OF CENTRAL FACILITATION OR SET 
WITH REFERENCE TO CLOSELY SIMILAR 
STIMULI, EXPERIENCE, AND INSTRUCTIONS 


(L. C. Card No. Mic 58-1940) 


Maxine Cornell Cavanaugh, Ph.D. 
The University of Buffalo, 1958 


This study was designed to explore the phenomenon of 
set with reference to a central neural theoretical orienta- 
tion intended to subsume the results of previous studies. 
The orientation derived from that of Bugelski and Hebb. 

A preliminary experiment with 20 graduate and under- 
graduate college students was reported in which reaction 
time to colored lights was measured. Following a series 
of 20 or 30 trials with one stimulus color, a second color 
was introduced. Subsequent to series of 30 set establish- 
ing trials, the substitution of a changed stimulus was ac- 
companied by a significant increase in reaction time.. The 
same trend was evident following 20 trials although the 
change in reaction time did not reach significance. The 
results emphasized the importance of the variable of num- 
ber of trials in establishing sets. The implications of 
these results for a previous and comparable experimental 
study by Mowrer were noted in reference to the present 
central neural orientation. 

A second experiment was performed to explore more 
thoroughly some of the aspects of set noted in the litera- 
ture and to control more completely the possible periph- 
eral factors that are considered by some authorities to be 
crucial io the development of set. Employing the tachis- 
toscopic presentation of slides consisting of letters and 
numbers, the variables of verbal instructions and number 
and sequence of trials were manipulated within a design 
which required performance in terms of one sense modal- 
ity (vision). Differences in peripheral adjustment to the 
stimuli within the visual modality were minimized. Within 
this design a differential performance level subsequent to 
set establishing trials was believed to support the central 
neural explanation of set. ? 

Twenty groups of introductory psychology students (20 
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subjects per group) were used to evaluate the contribution 
of three types of verbal instructions; four different num- 
bers of set establishing trials; and solid blocks of set 
establishing trials as opposed to comparable numbers of 
trials interspersed with trials using a different stimulus. 

The following results were obtained: 

A. The different verbal instructions used were not ac- 
companied by differential performance. 

B. A series of 8 set establishing trials was not fol- 
lowed by significant decrement consequent to a change in 
stimulus materials. 

C. An increasing magnitude of decrement for new 
stimuli was found as the number of set establishing trials 
increased from 8 to 16 to 32. The decrement in the latter 
two instances was Statistically significant. 

D. An asymptote for the curve of performance facilita 
tion was reached at around trial 40. 

E. Solid blocks of set establishing trials were accom- 
panied by a greater magnitude of set than with comparable 
numbers of trials interspersed with trials using a different 
type of stimulus. 

F. Transfer effects from recently prior experiences 
and “learning to learn” phenomena were demonstrated. 

The results were discussed with reference to the Heb- 
bian model. Set was interpreted as being the product of 
temporal alignments of stimulus and response surrogates 
within the brain. As the sequence of trials increased with 
a particular stimulus, the relevant neural assemblies were 
believed to become more thoroughly organized within the 
brain. The consequent central facilitation or set that was 
developed in this fashion was seen as facilitating neural 
responses to similar stimuli and inhibiting neural re- 
sponses to dissimilar stimuli. It was emphasized that this 
was a conceptual model that seemed to help with the data. 

Previous studies were also interpreted with reference 
to this theoretical schema. Further research was sug- 
gested with reference to manipulation of verbal instruc- 
tions, time between trials, and variations in the degree of 
dissimilarity of materials. The need for considerable 
physiological research was cited relevant to the confirma- 
tion of the present theoretical model or other models which 
interpret behavioral data with comparable efficiency. 

106 pages. $2.00. 


POST-CONDITIONING LABELING AND THE 
STIMULUS GENERALIZATION GRADIENT 


(L. C. Card No. Mic 58-1833) 


Samuel Harold Cleff, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr, Seymour Feshbach 


An experiment was performed to test the hypothesis 
that the post-conditioning learning of different labels for 
the CS and generalization stimuli will effect a steepening 
of the generalization gradient, in compariscn to a control 
group which does not see the labels. This hypothesis was 
derived from a consideration of the Miller and Dollard 
theories of labeling, and from experiments in “pre- 
differentiation” with labels. 

Initial training consisted of the learning of a motor re- 





sponse to the presentation of a 1" x 2" rectangle, among 
stimuli of five other shapes, with mild electric shock 
given for errors and to induce speed of response. This 
was followed by a series of forty pairs of rectangles which 
included the CS and 4 similar rectangles, which increased 


in size by equal logarithmic steps. The experimental 


group discriminated between the stimuli in each pair by 
calling out labels printed beside them - the control group 
saw no labels but called out the relative position of each 
in size order, size and position being balanced. 

A generalization test followed which was ostensibly a 
return to the original training situation, in which the CS 
and three different generalization stimuli were shown. 
Response or no response to these rectangles was the prin- 
cipal measure, but latencies to the first CS and first gen- 
eralization stimulus were also measured. 

Results of three separate analyses, which included re- 
sponse to first presented generalization stimulus, laten- 
cies to these with latency to CS statistically controlled, 
and responses to all three generalization stimuli, were 
much the same. Gradients of generalization were demon- 
strated but in general there was no apparent difference be- 
tween control and experimental gradients; when the ex- 
perimental group was limited to those S’s who had learned 
the label-rectangle associations with one or no errors, 
there were still no systematic differences. 

The present results were compared to the results of 
pre-differentiation studies, and differences were ac- 
counted for on the basis of the lack of connection between 
label and response in this experiment. The relevance and 
implications of this study for the practice and theory of 
psychotherapy was discussed. 51 pages. $2.00. 


AN EXPERIMENTAL STUDY OF THE INFLUENCE 
OF REWARD UPON RESPONSE GENERALIZATION 
IN A SIMPLE PERCEPTUAL-MOTOR TASK 


(Publication No. 22,942) 


John Oliver Cook, Ph.D. 
New York University, 1954 


Adviser: Dr. Howard H. Kendler 


One hundred and sixty right-handed, male, university 
undergraduates in one experiment and thirty right-handed, 
male, high school students in another were trained and 
tested in the task of drawing a line 317 mm. long from left 
to right while blindfolded. The apparatus included a pen 
stuck upright through a little sled that moved along some 
highly polished tracks. The pen drew lines on paper that 
lay under the tracks. The procedure in both experiments 
consisted of three guided trials, during which the pen was 
automatically stopped at the correct distance, 20 training 
trials and 10 test trials. 

In the first experiment the Ss in the experimental 
groups were reinforced during training by a chime when- 
ever the lines they drew were correct within certain limits 
that were unknown to the Ss. This reward range was varied 
from group to group as follows: Group 1, 5 mm.; Group 
2; 20 mm.; Group 3, 40 mm.; Group 4, 80 mm.; and 
Group 8, 320 mm. In Group 5, the narrow-to-wide group, 
the reward range was changed from one block of five trials 
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to the next, from 5 mm. to 20 mm. to 40 mm. to 80 mm. 
Group 6, the wide-to-narrow group, proceeded in the op- 
posite direction. Group 7, the control group, was given 
three guided trials and never reinforced during training. 

The theory investigated in the first experiment was 
that reinforcement of responses ending in the reward 
range would create an excitatory gradient extending beyond 
the range at both ends. An inhibition gradient due to non- 
reinforcement would be generated outside the reward 
range and would generalize into the reward range at both 
ends. The distribution of errors about the correct length 
was assumed to be a function of the algebraic sum of exci- 
tation and inhibition. The hypotheses deduced from the 
theory and tested were that: (1) the distribution of re- 
sponses would never be flat for the entire distance of the 
reward range, but would curve downward as the ends of 
the range were approached, (2) Group 6 would have a sig- 
nificantly smaller average error than Group 5, (3) Group 
2, 3 or 4 would have a significantly smaller average error 
than Groups 1 or 8, (4) lines drawn during training would 
tend to terminate in the widest spatial interval between 
two previous, reinforced responses. 

None of the groups improved its performance during 
training, and none of the hypotheses was confirmed, though 
the results were always in the predicted direction. The 
results suggested that the average error was a function of 
the relative amount of information provided by the reward 
range (i.e., the reciprocal of its relative width) and the 
‘number of times this information was transmitted to the 
Ss (i.e., the number of reinforcements) according to the 
formula: 








3 
log ( V Relative Information x V No. of Reinforcements). 


To see if the task was learnable in 20 trials and to test 
the theory embodied in the formula, a second experiment 
using 30 high school students was performed. Group A re- 
ceived 23 guided training trials without the chime rein- 
forcement. Group B received three guided trails plus 20 
training trials with reinforcement on the 40 mm. reward 
range. The Ss were verbally informed during training 
whether their lines were too long or too short. Group C 
was a duplicate of Group 3 in the first experiment. 

The performance of Group B was significantly better. 
than that of the other two groups, which did not differ sig- 
nificantly from each other. The results indicated that the 
task was learnable and that the formula has predictive 
value both within a single experiment and from one experi- 
ment to another. This outcome tends to confirm the theory 
and suggests a wider application for the concepts involved 
in the formula. 80 pages. $2.00. Mic 58-5021 





A METHOD OF TEACHING THE ANALYSIS OF 
VARIANCE AS RELATED SPECIFICALLY TO THE 
STEPS OF PROCEDURE IN SOLVING 
SINGLE-VARIABLE AND FACTORIAL DESIGNS 


(L. C. Card No. Mic 58-629) - 


Arbie Myron Dale, Ph.D. 
New York University, 1957 


Chairman: Professor Ernest R. Wood 


The purpose of the present study is to develop a method 
of teaching the analysis of variance, as related specifically 
to the steps of procedure in solving single-variable, 
multiple-classification, and factorial designs. The spe- 
cially prepared teaching materials used were 1) analysis 
of variance worksheets developed by Ernest R. Wood, 2) 
detailed directions to accompany the set of worksheets 
needed to solve a 2 x 2 x 2 design and general directions 
to accompany one part of the worksheet needed to solve a 
2x2x2x2 design and2x2x2x2x2 design, 3) 35 mm. 
slides showing the ‘specific steps of procedure required in 
solving the three-variable design, and 4) slides showing 
the general steps of procedure required in solving the 
four- and five-variable designs. 

The subjects used in testing and evaluating the effec- 
tiveness of the teaching materials were 118 students en- 
rolled in one of six courses at New York University. Over 
half of the students were undergraduates and had no formal 
training in statistics. All 118 students were taught the 
steps of procedure for solving a 2 x 2 x 2 factorial design. 
Sixty minutes of time was used to teach the students the 
procedure. The students were then given a 2 x 2 x 2 prob- 
lem and a time limit of sixty minutes in which to solve 
the problem. The findings of this and other aspects of the 
study are presented below. 

Undergraduate students having no formal training in 
statistics can solve a2 x 2 x 2 design. This is evidenced 
in their ability to solve for the within and between vari- 
ances in not more than 60 minutes with at least 85.7 per- 
cent accuracy in procedure and 93.2 percent accuracy in 
arithmetic. 

Graduate students not acquainted with the analysis of 
variance can solve, in addition to a three-variable design, 
a single-variable and a two-variable design. This is 
evidenced in their ability to solve for 1) the F ratio ina 
single-variable design in not more than 120 minutes with 
at least 92.3 percent accuracy in procedure and 97.3 ac- 
curacy in arithmetic and 2) the four F ratios in a two- 
variable design in not more than 120 minutes with at least 
96.7 percent accuracy in procedure and 98.9 percent ac- 
curacy in arithmetic. The students received no additional 
instruction on these two designs. 

Graduate students who have a general understanding of 
the simpler problems of analysis of variance but who have 
not worked the more complex problems involving four or 
more variables can solve complex designs of four and five 
variables. This is evidenced in their ability to solve for 
the within and between variances ina 2 x2x2x2 design 
in not more than 98.5 minutes with no more than six er- 
rors in procedure or six errors in arithmetic. For the 
2x2x2x2-x 2 design, one out of ten students solved for 
the within and between variances in 157 minutes with two 
errors in procedure and three errors in arithmetic. The 
total teaching time was 45 minutes. 
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The effect of mathematical and statistical training and 
intelligence upon the accuracy and the time scores of the 
solution of single-variable and factorial designs was 
studied. The findings, as revealed by the F test, indicate 
that undergraduate students with little or no training in 
statistics can be taught the steps of procedure needed in 
the solution of analysis of variance problems — when spe- 
cially prepared teaching materials are used. The findings 
lead the investigator to believe that the teaching materials 
and steps of procedure used could be utilized in teaching 
students of statistics the basic theory underlying the analy- 
Sis of variance. It is recommended that further research 
be made to validate this opinion. 299 pages. $3.85. 


CHANGES IN THE RUNNING RESPONSE OF THE 
RAT AS A FUNCTION OF CHANGED 
INTERTRIAL INTERVAL 


(L. C. Card No. Mic 58-1962) 


Claire Benham Ernhart, Ph.D. 
Tulane University, 1957 


Chairman: Abram Amsel 


It has been hypothesized that, in a series of relatively 
massed trials, the stimulus complex to which a response 
becomes conditioned includes traces of response-produced 
stimulation from the preceding trials. If the intertrial in- 
terval is changed, this is assumed to produce a change in 
the magnitude of such traces and, consequently, a change 
in the stimulus complex. It is to this change in the stimu- 
lus complex that performance decrements following 
changed intertrial interval are attributed. 

The present study investigates several implications of 
the above hypothesis: 

(a) That amount of decrement following a change in 
intertrial interval is a direct function of the extent of 
change in the interval. 

(b) That amount of decrement following change from a 
constant interval is greater than that following a change 
from a variable interval. 

(c) That performance decrements consequent to changed 
intertrial interval will be overcome with practice. 

Rats were trained to run in a straight alley for three 
days, then tested for two days with changed intertrial in- 
tervals, Some were trained under massed conditions and 
then tested with one of three relatively large intertrial 
intervals. Others were trained with spaced trials and 
tested with one of three smaller intervals. Differential ef- 
fects of inhibition associated with different intertrial in- 
tervals were dealt with by the use of appropriate control 
groups. For the portion of the experiment concerned with 
changes from variable intervals, additional groups were 
trained with variable intervals corresponding to those of 
the constant-interval groups. 

Gradients for changes from massed to spaced and for 
changes from spaced to massed trials were similar in 
form, showing a slight improvement in performance with 
the smallest change and progressive decrement with 
further change. This relationship between amount of dec- 
rement and extent of change in intertrial interval was 
statistically significant for the massed-spaced gradient but 





not for the spaced-massed gradient. Although the decre- 
ment for the spaced-massed gradient was smaller than 
that for the massed-spaced gradient, the differences be- 
tween the two were not statistically significant. 

Groups trained with variable intertrial intervals did 
not show significant amounts of decrement. The constant- 
interval groups showed a significantly greater decrement 
than the variable-interval groups over the two test days. 

The amount of decrement following changed intertrial | 
interval remained relatively constant throughout the two 
test days. Although the changed-interval groups were 
learning to respond to the new stimulus complex, the con- 
trol groups with which they were compared had failed to 
reach asymptote and were learning at about the same rate, 
i.e., there were no differential increments in response 
strength between changed-interval groups and unchanged 
control groups. 

The performance on the first trial of each day was sig- 
nificantly poorer than on the last trial of the preceding 
day. There were no Significant differences in degree of 
this first-trial decrement among four acquisition inter- 
trial intervals. 

There were no Significant differences in running time 
among the four constant-interval acquisition conditions. 

A comparison of the most highly massed groups with the 
most spaced groups, however, indicated significantly faster 
running under the massed condition. This was apparently 
related to a form of “emotionality” associated with mass- 
ing of trials. 

The evidence from this experiment: (a) supports the 
hypothesis that size of decrement following changed inter- 
trial interval increases with the extent of change in the 
interval; (b) provides support for the hypothesis that there 
is a greater performance decrement following a change 
from a constant than from a variable intertrial interval; 
(c) suggests that conditioning of a response to a changed 
intertrial interval does not show the initial large incre- 
ments characteristic of conditioning to a new stimulus; 

(d) indicates that an extended rest period may alter the 
stimulus complex and decrease response strength; and (e) 
fails to support the hypothesis that response strength is a 
direct function of intertrial-interval size. 

161 pages. $2.15. 


THE EFFECTS OF PRE-WEANING NURSING 
DEPRIVATION ON THE LATER MATERNAL, 
HOARDING AND SEXUAL BEHAVIOR IN THE RAT 


(Publication No. 24,439) 


Henry Guze, Ph.D. 
New York University, 1955 


Adviser: T. C. Sehnierla 


INTRODUCTION 


Previous to the current study, little has been done to 
discover what might be a common source of maternal, 
hoarding and sexual behavior. Among the classic studies 
is that of Wiesner and Sheard (6), dealing effectively with 
maternal behavior of the rat. This study, while outlining 
some of the basic problems and opening research avenues, 
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falls short of adequately integrating the data with that 
available from hoarding research. Nor does it analyze the 
effects of early deprivation on the later pattern of maternal 


reaction. Maternal behavior, as examined by these authors, 


is not demonstrated to pups alone. This lack of specificity 
makes it possible to look for a common factor underlying 


such activities, one that may have its root in bodily deple- 


tion of some kind, or in the presence of new stimulating 
substances in the organism at this time. Retrieving, or 
the collection of young after scattering, is the prime indi- 
cator of maternal behavior shown by these authors. Nest- 
building and suckling are other aspects of the maternal 
relationship. 

Hoarding, a seasonal activity of many rodents and other 
mammals, seems related to temperature change, even as 
does nesting. J. McV. Hunt (4), using this activity, has 
demonstrated the results of infantile feeding frustration on 
adult hoarding behavior among hungry rats. Whether or 
not Hunt’s implications are borne out with reference toa 
science of personality, his data are provocative, and have 
stimulated many controversial studies. 

Hoarding and maternal behavior constitute the main re- 
searches of this study. Sex behavior has been dealt with in 
an ancillary fashion. Probably a unifying picture of ma- 
ternal, hoarding and sex behavior lies in the fact that all 
three of them seem to be compulsively organized; that is, 
their expression seems closely linked to emotion and 
drive, and that learning factors seem to come into all of 
them to a marked extent, although sex behavior has been 
repeatedly referred to, at the lower levels of phylogeny, 
as unlearned. 


HYPOTHESIS 


It was hypothesized that early deprivation affects the 
later hoarding, maternal and sexual behavior of the rat. 
Another basic hypothesis underlying the current study was 
that maternal behavior and hoarding-.are due to certain 
overlapping factors. Deprivation, because it affects the 
liver, should, as indicated by Biskind and Biskind (3), in- 

_ terfere with the inactivation of estrogen in the presence 

of Vitamin B. Thus, maternal behavior and hoarding seem 
to involve B deficiency and estrogen intensification. Perla 
and Sandberg (5) maintain that excessive amounts of B in 
the diet interfere with maternal behavior. Manganese, 
which is an oxidative catalyst of B, acts to increase ma- 
ternal behavior be preventing the destruction of estrogen. 


SUBJECTS 


One hundred twenty-one animals were in the study di- 
rectly, aside from the observation of 60 primiparous pri- 
mary mothers from the original stock of rats at the De- 
partment of Animal Behavior of the American Museum of 
Natural History, where this study took place under the 
sponsorship of Dr. T. C. Schneirla, curator of the depart- 
ment. Thirty-nine females, 22 after deprivation and 17 
controls were used in studying maternal behavior. Sixteen 
primary mothers served as non-deprivation controls. The 
latter differed from the original controls in that they were 
mothers of control animals; thus, they were never sepa- 
rated from their young. Hoarding was based primarily on 
7 males and 4 females, after infantile deprivation, and 8 
male and 5 female non-deprived controls. Twenty-six 
males and 21 females were observed in sex behavior. 





PROCEDURE AND METHOD 


Experimental pups were given only seven days with 
their mothers, following which the pups were removed 
from the mothers either to cages with their litter mates 
(Group JI), or to isolate cages, carefully screened from 
each other (Group II). During this time, until weaning at 
twenty-one days of age or earlier, the animals were pre- 
sented to their mothers for single 33-hour daily feeding 
periods. Ten and twelve animals were used in the two 
groups respectively. Controls, constantly with the mother 
until weaning, were seventeen in number. Recording was 
in terms of number of retrievings and amount of time per 
retrieving, or in terms of number of pellets or other items 
hoarded in an hour. Sex behavior was checked by means 
of a modified Beach scale (2) for the males, and the Ball 
test (1) for the females. 


RESULTS 


Using Fisher’s t test, comparison was made between 
experimental and control retrieving and hoarding activi- 
ties. Findings were as follows, in terms of mean retriev- 
ing times: 

(Direction of the difference in each set of comparisons 

is shown by underlining of the larger score.) 


Isolate retrieving vs. Retrieving controls, t= 2.7, P= 
.01, Significant at 1% level. 

Isolate retrieving vs. Primary mothers, t= 3.1, P= 
.01/, Significant above 1% level. 

Isolate retrieving vs. Segregate retrieving, t = 4.6, 

P= .01/, Significant above 1% level. 

Segregate retrieving vs. Retrieving controls, t = 2.8, 
P= .01/, Significant above 1% level. 

Segregate retrieving vs. Primary mothers, t= 3.6, 
P = .01/, Significant above 1% level. 

Primary mothers vs. Retrieving controls, t = 0.003, 
P = below 0.8, Insignificant. 

Controls (artifacts) vs. Controls (pups), t= 1.01, P= 
0.4, Insignificant. 

Primary mothers (pups) vs. Controls (artifacts), t = 
.45, P = 0.6, Insignificant. 

Isolate retrieving vs. Controls (artifacts), t = 3.4, 
P= .01/, Highly significant. 

Segregate retrieving vs. Controls (artifacts), t = 4.1, 
P= .01/, Highly significant. 


With regard to hoarding, the following was determined: 





























t value P Significance 
_ of P 


Insignificant 





(Time) Controls vs. Experimentals .03 


(Artifacts) Controls vs. 
Experimentals 2.5 02 2% 





(Pellets) Controls vs. 
Experimentals 2.1 .05 5% 


(Pellets) Controls vs. 
Experimentals 2.4 2% 
(Time) (Non-deprived 2 
at any time) 








Controls vs. Controls 262 
(non-deprived, (pre-test starved) 
non-starved) 
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CONCLUSIONS 


1. It may be concluded that pre-weaning deprivation 
can affect markedly the adult maternal, hoarding and 
sexual behavior in the rat. 

2. It appears that maternal and hoarding behavior are 
mediated by a common physiological process and are in- 
terchangeable, depending upon the threshold status of an 
animal. 

3. Pre-weaning deprivation has a differential effect on 
animals reared together and those reared in comparative 
isolation. Animals deprived of food, maternal care and 
association with litter mates grow up to be more normal 
mothers than those reared under food deprivation and ma- 
ternal deprivation alone. These latter animals are more 
disturbed in their relationship to pups, destroying their 
entire litters. 146 pages. $2.00. Mic 58-5022 
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MEANINGFULNESS AND ARTICULATION OF 
STIMULUS AND RESPONSE IN PAIRED-ASSOCIATE 
VERBAL LEARNING AND STIMULUS RECALL 


(L. C. Card No. Mic 58-1946) 


Raymond George Hunt, Ph.D. 
The University of Buffalo, 1958 


As one approach to the more general problem of the 
role of meaning in human verbal behavior and based 
largely upon the previous research of C. E. Noble and his 
co-workers, the present experiment attempted to clarify 
the role of a parameter of meaningfulness of stimulus and 
response in verbal paired associate learning. 

A total of 80 Ss learned lists of paired associates in 
which the stimulus and response terms varied in meaning- 
fulness as defined by Noble’s operational index, m. In this 
way four main experimental conditions were employed 
(High-High, High-Low, Low-High, and Low-Low). In addi- 





tion half of the Ss in each of these experimental conditions 
verbalized the stimulus word during learning while the 
other half did not. Material was presented in an exposure 
device adapted so that individual word pairs could be with- 
drawn from the paired associate list. 

Each S learned by the anticipation method with correc- 
tion to a criterion of two successive errorless anticipa- 
tions (of individual pairs). Two minutes after the acquisi- 
tion trials Ss were given a “backward” recall test wherein 
they were presented with the response words and were to 
recall their stimulus-mates. 

The main results were as follows: 

1. The hierarchy of facilitation effects (i.e. High-High, 
Low-High, High-Low, Low-Low) found by Noble and Stock- 
well was confirmed. 

2. The meaning-difficulty relationship was found to be 
an inverse, monotonic curvilinear (negatively accelerated) 
function of m. 

3. Facilitation effects related to meaningfulness of 
materials were found to be associated primarily with re- 
sponse dimensions of the paired associate learning 
process. | | 

4. Articulation of the stimulus member of the paired 
associate had no Significant effect upon acquisition rates. 

0. Stimulus recall was found to be an increasing func- 
tion of stimulus word meaningfulness. Such recall was 
also facilitated, though to a considerably lesser degree by 
increasing response word meaningfulness. 

6. Articulation of stimulus words during learning pro- 
duced a facilitation of their recall, but only when of low 
m value suggesting that the articulation process caused 


Ss to learn the words as units whereas without such a pro- 


cedure they may simply employ fragments of the words 
adequate for the temporary purpose. (Words high in m 
value will have been learned as units prior to the experi- 
ment.) 

7. Type of error during recall was significantly as- 
sociated with stimulus m value but apparently unaffected 
by articulation or non-articulation. 

In addition the Feldman- Underwood findings that R-S 
recall is unrelated to “strength of S-R associations” re- 
ceived confirmation. 

It is concluded that these findings generally support an 
S-R motor patterning view of verbal paired associate 
learning and a tentative theoretical model for such learn- 
ing was advanced within that framework. The model pro- 
posed has the following features: the paired associate 
learning process is conceptualized as involving the de- 
velopment of distinctive differentiating responses to the 
two members of the paired associate, the integration of 
an instrumental labeling response to the response word- 
stimulus, and the subsequent establishment of an associ- 
ation between the stimulus word-stimulus and the response 
word instrumental labeling response. The formation of 
this association is assumed to proceed by a mediation 
process involving the conditioning of implicit stimuli pro- 
duced by the differentiating responses and by fractional 
antedating components (rgs) of the final instrumental la- 
beling responses. 102 pages. $2.00. 
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SATIATION THEORY AND THE 
MULLER-LYER ILLUSION 


(L. C. Card No. Mic 58-1858) 


George Moed, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. Ronald H, Forgus 


In this study the Muller-Lyer illusion was used as a 
stimulus to test two hypotheses deducible from the theory 
of satiation of Kohler and Wallach (2). Several investiga- 
tors (1, 3, 4) had found substantial decrements in the illu- 
Sion, in experiments involving repeated judgments of it, 
and these reductions were attributed to learning. Kohler 
and Wallach explain this phenomenon as the result of an 
asymmetrical satiation of the visual cortex which develops 
whenever the figure is viewed in a single orientation. Sa- 
tiation is assumed to be the result of direct current flow 
in the visual sector of the brain. 

Their theory requires that the illusion be reduced when 
it is presented in one orientation and that it remain undi- 
minished when the figure is reversed 180° from trial to 
trial with equal exposure time in each orientation. In this 
latter case satiation is supposed to develop symmetrically. 
Their theory also predicts that as the duration of trials in- 
creases a smaller number of them are necessary to bring 
about illusion reduction of given magnitude. 

In this research both hypotheses were tested simul- 
taneously by superimposing the conditions for effecting 
three degrees of symmetry upon blocks of 25 long and 50 
short trials holding total exposure time constant. Ten sub- 
jects served in each of the six groups. Subjects were re- 
quired to fixate the stimulus for either 25 or 50 trials and 
to set the illusion figure segments to apparent equality six 
times. These judgments, which were recorded in milli- 
meters, were interspersed with the fixation trials. 

The symmetry hypothesis was not supported by the 
data. Groups which were not supposed to reduce the illu- 
Sion reduced it, in one case more than a group which was 
supposed to reduce it. Changes in the illusion were inde- 
pendent of orientation of the siimulus. The major outcome 
was a general downward trend of illusion in all groups. 

The duration and number of trials hypothesis was re- 
jected. Groups which had 25 trials yielded curves of prog- 
ress which differed in shape from their 50 trial counter- 
parts. The former displayed more variability, more 
curvilinearity, and more irregularities of progress than 
the latter, Absolute positions of points on the curves dif- 
fered too. 

Exposure to the stimulus appears to be the only re- 
quirement for reducing the illusion and fixation hastens 
the process. These findings make it appear reasonable 
that either retinal or neural events or a combination of 
these are responsible for illusion decreases. It is sug- 
gested that breaks in fixation be investigated to disclose 
their influence on the course and variability of progress in 
experiments with the illusion, whereas contour and bright- 
ness gradients should be experimented with in efforts to 
determine how the illusion arises and is destroyed. 

30 pages. $2.00. 
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THE EFFECT OF PARTIAL REINFORCEMENT 
ON PROACTIVE INHIBITION IN THE LEARNING 
OF A CONCEPT NAMING TASK 


(L. C. Card No. Mic 58-2034) 


_ Zita Louise Okonak, Ph.D. 
University of Pittsburgh, 1958 


The effects of two schedules of reinforcement, 100 per 
cent and 50 per cent, on the instrumental conditioning of 
verbal responses was investigated in a verbal learning 
transfer paradigm. Four experimental conditions resulted 
from the variation of the two schedules in the two succes- 
sive learning phases. In OL, half the subjects had 100 
per cent reinforcement and half had 50 per cent reinforce- 
ment. Half the subjects in each OL group then had 50 per 
cent reinforcement in IL and the other half had 100 per 
cent reinforcement in IL. At the end of learning, a con- 
trolled association test was given to measure recall and 
generalization of learned responses. The test was a list 
of words made up of the original stimulus nouns and other 
nouns selected on the basis of some degree of response 
tendency for the sensory adjectives reinforced during 
learning. ) 

The hypotheses were that: (a) original learning would 
be slower under 50 per cent reinforcement; (b) original 
learning under 50 per cent reinforcement would produce 
more proactive inhibition on interpolated learning; (c) the 
number of intrusions from original learning would be 
greater in interpolated learning for the post-partial rein- 
forcement groups; (d) more responses learned under 
partial reinforcement would be recalled; and (e) more 
responses learned under partial reinforcement would be 
generalized. 

The stimuli were 16 common nouns, each of which had 
two dominant response tendencies when instructions were 
to respond with sensory adjectives. The dominant re- 
sponse tendencies for the nouns formed four response 
classes according to one grouping and four different re- 
sponse classes according to another grouping. Stimuli 
were the same in OL and in IL. One group of response 
classes was reinforced in OL and the other in IL. 

The task was presented to 40 randomly assigned under - 
graduate students in psychology as an opportunity to win 
chances on a money prize to be awarded in a lottery at 
the end of the experiment. Chances could be won by ac- 
cumulating points for responses to single words. Instruc- 
tions were to discover which sensory adjectives won points 
and to attain a total as high as possible. Points were 
registered on reinforced trials by means of an electric 
counter which showed the increase in score on a dial within 
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the subject’s view and also produced a loud, buzzing sound. 
The sound was the principal reinforcement. 
An equal number of trials was given in OL and in IL. 


Instructions were limited to task orientation before learn- | 


ing, with no interruption between learning phases. The 
distinction between OL and IL could be discerned by the 
subject only in awareness of the changed pattern of rein- 
forcement. Controlled prompting was given after three 
designated OL trials and two designated IL trials to main- 
tain consistent responding. | 

Results supported the first hypothesis unequivocally. 
The second and third predictions were supported by the 
data only when the condition of learning in IL was partial 
reinforcement. The fourth and fifth predictions could not 
be adequately evaluated because of differences in level of 
acquisition in OL and IL arising from the experimental 
treatments. Questions relating to influence of degree of 
learning and the appropriateness of analysis of co-variance 
for statistical control of this variable were discussed. 

The primary importance of the data are considered to 
be: (a) demonstration of effective extension of reinforce- 
ment theory concepts and methodology to a unique and com- 
plex human learning situation, and (b) provision of a basis 
for predicting, as an additional hypothesis from the two- 
factor theory of retroactive inhibition, that RI will increase 
as rate of unlearning decreases. 87 pages. $2.00. 


. 


THE RELATIONSHIP OF VTE AS A 
PERCEPTUAL-COGNITIVE PROCESS TO THE 
INTRODUCTION OF A NOVEL STIMULUS 


(L. C. Card No. Mic 58-1311) 


Ann M. Richardson, Ph.D. 
Bryn Mawr College, 1957 
Problem: | 

The behavior of a rat at a choice point, that is, its 
tendency to stop, look at one alternative and then the other 
before progressing, has been the subject of psychological 
investigation since 1926. Muenzinger in 1938 called the 
phenomenon Vicarious Trial and Error, or VTE. Experi- 
mental evidence since that time has resulted in conflicting 
theories as to the nature and function of this looking back 
and forth of a rat when he is faced with a choice. For 
Tolman, VTE is a perceptual-cognitive behavioral mani- 
festation of active selection and comparison of stimuli 
which aids the animal in a building up of ‘cognitive maps” 
of the environment so that more rapid solution of a visual 
problem is achieved. 

The present study represents an attempt to investigate 
the validity of the assumption that VTE is a cognitive 
process, an “index of attention” to a visual problem which 
accelerates differentiation and correct choice. 

Procedure: 

39 hooded rats were randomly assigned to four groups, 
X, Y, M, and O, and trained on a modified Lashley appara- 
tus to differentiate between a light-grey and a black rec- © 
tangle. In this and the following discriminations the choice 
of the lighter figure was always reinforced. The Ss then 
learned to discriminate between a medium-grey and a 
black rectangle. As a final step before the crucial experi- 
mental phase, the Ss were presented with a dark-grey and 
a black rectangle but were not permitted to learn this last 





problem completely. At this point, a form change was 
imposed upon the stimulus field for three of the groups, 
X, Y, and O, while Group M (control group 1) continued on 
the problem of discriminating between a dark-grey and a 
black rectangle. For Group X, a dark-grey cross was the 
positive stimulus; for Group Y (control group 2) a black 
cross was the negative stimulus; and for Group O (control 
group 3) a dark-grey cross was the positive and a black 
cross the negative stimulus. 

As a consequence of the experimental design, certain 
critical differences of VTE behavior and learning were 
expected between Group X and Group M. It was predicted 
that for Group M, the course of VTE and learning would be 
that usually observed in a discrimination problem. Cor- 
rect choice would increase, at first negatively, then posi- 
tively accelerated. At the same time the number of VTEs 
would increase gradually, rise rapidly prior to a rapid 
rise in frequency of correct choice, and then decrease. 
For Group X, it was predicted that initial VTE frequency 
would be significantly greater than that of Group M, and 
that subsequent VTE frequency would decrease rapidly. 

In addition, Group X would demonstrate superior learning. 
These effects expected of Group X were to be attributed 
to an increased perceptual-cognitive reaction to a change 
in the stimulus field so that superior differentiation would 
be possible. 

Results: | 

In general, the predictions of absoluie VTE and learn- 
ing for Group X were not confirmed. It was found, how- 
ever, that of the Ss capable of discriminating the stimuli, 
those of Group X learned more quickly and VTEd more 
per unit of time than the Ss in Group M. Groups exhibiting 
slower learning tended to have more absolute VTEs and a 
Slower rate of VTE. 

Conclusions: 

VTE appears to be an information-seeking process 
common to all Ss, the frequency of which is determined by 
the problem and the learning ability of the S. VTE rate, 
however, seems to be an index of how effectively an S uses 
information regarding environmental relationships in or- 
der to achieve more rapid solution to a visual discrimina- 
tion problem. 102 pages. $2.00. 


THE EXTINCTION OF A RESPONSE TO A 
GENERALIZED STIMULUS IN CHILDREN 


(L. C. Card No. Mic 58-1589) 


Fredric Thuman Schlamp, Ph.D. 
The Florida State University, 1958 


To test the hypothesis that a response to a generalized 
stimulus will extinguish more slowly than a response to a 
discriminated stimulus, thirty first grade children were 
divided into six treatment groups. All groups received 
practice to a criterion of three successive bar pressings 
on an instrumental conditioning apparatus. A marble was 
used as a token reward. 

Group C then received further training with one tone 
(256 cps) to fifteen additional rewarded trials. Group M 
received further training to a number of tones presented 
singly but spaced equally on either side of the C tone. 

As in Group C, Group M received fifteen additional 
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rewarded trials. Group D was given a tone sequence iden- 
tical to Group M but the subjects of Group D were rewarded 
only with the occurrence of the basic 256 cps tone, and not 
to each tone in the series. This group was also given fif- 
teen additional rewarded trials. 

The children were then tested under extinction pro- 
cedures; the number of tones to extinction and the number 
of depressions were recorded. During extinction trials the 
groups were further sub-divided to provide that the re- 
sponses of half the subjects of each group were extinguished 
under multiple tone and half under constant tone conditions. 

Using the F test analysis of variance, no significant dif- 
ferences were found between the major variables. 

A significant interaction appeared between methods of 
conditioning and methods of extinction. This interaction 
was associated with the longer extinction times which ob- 
tained with a change in tone presentation from conditioning 
to extinction procedures. The interaction suggests several 
problems in applying s-r learning theories to children. 
Implications and possible explanations were discussed. 

42 pages. $2.00. 


VERBAL LEARNING, PALMAR SKIN CONDUCTANCE, 
AND RESPONSE LATENCY AS A FUNCTION OF 
INTRALIST STIMULUS SIMILARITY 
AND WARMING- UP 


(L. C. Card No. Mic 58-1548) 


Joseph Thomas Sutton, Ph.D. 
Vanderbilt University, 1958 
Supervisor: Professor L. E, Thune 

The purpose of the study was to determine whether the 
increment in verbal learning performance that is typically 
ascribed to “warming-up” may be explained by knowledge 
of the S’s drive level at the time the performance is meas- 
ured. The experimental design involved four groups of 
twenty-four Ss. Two groups learned a list of twelve 
paired-associate adjectives to a 9/12 criterion after en- 
gaging in a warming-up activity. The list learned by one 
of these groups was constructed to afford considerable 
intra-list stimulus generalization. The list learned by the 
second group employed the same response words as the 
first list but the stimulus items were not related in any 
obvious fashion. Each of the experimental conditions was 
controlled by a separate group of Ss learning the same ma- 
terials without the benefit of warming-up. 

The warming-up task consisted of ten trials of figure- 
guessing activity. The warming-up activity was balanced 
in the control groups by an equivalent amount of time spent 
sorting cartoons. 

A direct measure of energy changes within the Ss dur- 
ing the experimental activities was obtained by periodically 
recording the base conductance of each S. Although the 
conductance data showed reliable changes during the course 
of the several experimental activities the data did not re- 
veal significant differences between groups at any point 
during the experiment. Apparatus difficulties precluded 
the maximum utilization of the conductance data. 

A derived measure of drive was obtained by recording 
the latency of Ss’ responses during the figure-guessing 





activity and the first trial of the verbal lists. The Ss had 
a shorter response latency during the figure-guessing 
activity when this task followed the learning of a verbal 
list than when it came as a post-rest activity. The latency 
data from the initial trial on the verbal lists indicated a 
reliably shorter latency for the warm-up groups that 
guessed figures just prior to the verbal list than for the 
control groups. 

Performance on the verbal lists revealed that the 
warming-up activity did not measurably affect the rate of 
learning of the simpler list, but significantly facilitated 
the learning of the complex list during the early portion 
(3/12 criterion) of the learning period. Comparison of the 
groups learning the two lists under control conditions sug- 
gests that the lists were actually very similar in difficulty 
despite the difference in the inter-list similarity of the 
stimulus items. | 

The performance data were interpreted in terms of 
recent S-R theory. In view of this theory it was assumed 
that the warm-up activity served to reduce drive. This 
interpretation was complicated, however, by consideration 
of the response latency data. The most direct interpreta- 
tion of the reaction latency data was that warming-up 
served to increase drive levels. 

The conflicting interpretations were resolved by the 
formulation of a revised hypothesis to account for warm- 
ing-up effects. It was assumed that the warmed-up Ss 
began the learning of the experimental lists with a higher 
drive level than the control Ss but that their drive level 
adapted more readily to a lower (and more nearly optimal) 
level during the early learning period. The revised hy- 
pothesis involved two major constructs, “reactive drive” 
and “task demand.” 

Warming-up was conceptualized as a special case of a 
larger class of performance phenomena that exist as a 
function of the relationship between reactive drive level 
and task demand. Thus, in those situations in which reac- 
tive drive level is congruent with optimum drive, per- 
formance is facilitated. 

This hypothesis may prove useful in the conceptual 
orientation of research into the nature of warming-up ef- 
fects as well as into other incompletely understood per- 
formance effects such as reminiscence and reactive in- 
hibition. The development of an adequate measure of 
momentary drive level in human beings is seen as an im- 
portant need in the further testing of this hypothesis. 

134 pages. $2.00. 


THE EFFECTS OF AMOUNT OF CONSUMMATORY 
ACTIVITY ON APPROACH TENDENCIES 
OF THE RAT 


(Publication No. 22,649) 


Wesley Carl Zaynor, Ph.D. 
University of Colorado, 1957 


Supervisor: Associate Professor Maurice P, Smith 


An attempt was made in the present investigations to 
ascertain the effects of the consummatory response vari- 
able in establishing approach tendencies to black and to 
white cues. 
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In the first experiment, two groups of female albino 
rats were given preliminary training in straight alley run- 
ways to black and to white cues under two reward condi- 
tions. One group of rats was given a large amount (3 cc.) 
of 15% sugar plus .4% saccharine solution in a white goal 
box during the preliminary training and a small amount 
(1 cc.) of the same solution in a black goal box during pre- 
liminary training. The second group of rats was given the 
converse treatment; a small amount of solution in the 
white goal box and a large amount of solution in the black 
goal box during preliminary training. All animals were 
then trained in a black-white discrimination problem with 
white the rewarded cue. Half of each preliminary training 
group was given the large reward in white during the dis- 
crimination training and half given the small amount in 
white. It was found that those rats given the large amount 
in the white goal box during preliminary training made 
fewer errors and took fewer trials to reach criterion in 
the black-white discrimination problem than did those rats 
given the small amount in the white goal box during pre- 
liminary training. The amount of solution given during the 
discrimination test training did not appear to affect the 
performance of the rats. 

The second experiment was essentially a replication of 
the first. Whereas the same sugar-saccharine solution 
was used in both the large and small reward conditions in 
the first experiment, two different concentrations of sugar- 
saccharine solution were used in the two reward conditions 





in the second experiment, Otherwise, the two procedures 
were similar. 

The two reward conditions in the second experiment 
were: (a) 3 cc. of 5% sugar plus .1% saccharine, and (b) 

1 cc. of 15% sugar plus .4% saccharine. Thus, although the 
subjects received the same amount of sugar in the two re- 
ward conditions, there were differences in the tastes of 
the two solutions and in the amount of consummatory ac- 
tivity. Pre- and post-experiment preference measures 
indicated that the more concentrated solution was pre- 
ferred by all rats. The black-white discrimination test 
training yielded results very similar to those of the first 
experiment. Rats which received large amounts of solu- 
tion in the white goal box during preliminary training made 
fewer errors and took fewer trials to reach criterion than 
did rats given small amounts of solution in the white goal 
box during preliminary training. The amount of solution 
given in white during the discrimination test training did 
not appear to affect the performance of the rats. 

The results of these two experiments indicate that the 
amount of consummatory activity can be an effective vari- 
able in establishing approach tendencies of different 
strength to black and to white cues, and can operate inde- 
pendently of the vigor of the consummatory activity or the 
amount of nutritive benefit. These results are interpreted 
as suggesting that the duration of stimulation resulting 
from consummatory responses are among the most im- 
portant features of a food reinforcement situation. 

77 pages. $2.00. Mic 58-5023 
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A COMPARATIVE STUDY OF CERTAIN ANCIENT 
AND CURRENT CONCEPTS OF RELIGIOUS 
EDUCATION IN THE HOME 


(L. C. Card No. Mic 58-1987) 


Paul Raymond Finlay, Ph.D. 
New York University, 1958 


Chairman: Associate Professor Lee A. Belford 


The Problem 

The purpose of this investigation was to make a com- 
parative study of the concepts of religious education in the 
home as revealed in the Bible, certain extra-Biblical writ- 
ings of the Hebrews and early Christians, and in the reli- 
gious education textbooks most widely used in colleges 
and theological seminaries affiliated with the National 
Association of Evangelicals. 

The current religious education emphasis in churches 
affiliated with the NAE seems to be centered upon organiz- 
ing and improving Sunday Schools, with a minimum of 
attention being given to the home as a source of religious 
nurture. This study was made to determine what the Bible 
teaches about religious education in the home, and how the 
Hebrews and early Christians interpreted and implemented 
this teaching, and to compare with these teachings the 
concepts of these “Bible-believing” church groups as 
expressed in the textbooks used in their schools. 





The Procedure 

To serve as a frame of reference and a basis of com- 
parison, the following categories were established: In- 
struction of Children, Admonition to Hear Instruetion, 
Child Guidance and Correction, Parental Honor, Parental 
Example, and Parental Intercession. All passages in the 
Bible relevant to religious education in the home were 
categorized. To substantiate the meaning of these passages, 
the consensus of a group of six Biblical commentators was 
secured. The commentators were selected on the basis of 
a questionnaire sent to thirty-two Old and New Testament 
professors teaching in the seminaries affiliated with the 
NAE and a few other seminaries with evangelical sympa- 
thies, picked at random. 

Extra Biblical material surveyed consisted of the 
Talmud and the writings of the Ante-Nicene Fathers. It 
was not within the scope of this investigation to make an 
exhaustive and intensive study of this material but to survey 
it and categorize passages pertinent to the study. Relevant 
content in the textbooks was also categorized and in each 
source the material was examined for principles of reli- 
gious education in the home. 

The texts were selected on the basis of a questionnaire 
sent to the professor of religious education in each one of 
the fifty-nine colleges and theological seminaries affiliated 
with the NAE. Nine texts used in courses in religious 
education in the home were investigated along with the 
thirteen texts most widely used in basic religious education 
courses. 
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The Findings 

For the most part, there is general agreement in the 
concepts of the sources investigated, but there is one 
serious difference. The Bible and the writings of the Ante- 
Nicene Fathers specifically command parents to give reli- 
gious instruction to their children. The Talmud indicates 
that a Jewish father is bound to teach his son the Torah. 
The majority of the textbooks stress the importance of the 
home as the most effective place of religious education. 
However, the four most popular texts, while recognizing 
that the home once was the greatest educational institution, 
recommend transferring religious instruction to the Sunday 
School even as secular instruction has been transferred to 
the public school. 








Recommendations 

Inasmuch as sociological evidences designate the home 
as the most effective place of learning, and since the Bible 
commands religious instruction in the home, Protestant 
evangelical churches should concentrate upon developing 
a program which would help the parents assume their 





rightful place in matters of religious education. 


237 pages. $3.10. 


A COMPARISON OF THE RESPONSIBILITIES AND 
STATUS OF CERTIFIED AND NONCERTIFIED 
EDUCATIONAL LEADERS IN METHODIST CHURCHES 


(L. C. Card No. Mic 58-2027) 


James Clark Hares, Ph.D. 
University of Pittsburgh, 1958 


The normative-survey study of the professional prepa- 
ration, conditions of employment, and activities of pro- 
fessional educational leaders in Methodist churches was 
undertaken to compare the responsibilities and status of 
certified directors of Christian education with those of 
noncertified directors, or educational assistants. 

The questionnaire used as the instrument to collect data 
for comparison was tested in a pilot study before revised 
copies were sent to 1,006 directors and educational assist- 
ants serving Methodist churches in January, 1956. Al- 
though replies were received from 592 educational leaders 
(58.85 per cent), the data on 412 questionnaires (40.95 per 
cent) were usable for tabulation and comparison. The 
returns were approximately equally divided between 
certified and noncertified respondents. Within the major 
categories of certified and noncertified the respondents 
were subdivided for more detailed comparisons according 
to their sex and the geographical jurisdiction of the Meth- 
odist Church in which they were serving. 

In many respects the responsibilities and status of 
directors of Christian education included in the study 
were found to be similar to those of educational assistants. 
The likenesses in the two groups were seen in their calls 
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to church vocations, the types of their previous employ- 
ment, the percentages of ordained persons in each group, 
their professional advice for new recruits, their under- 
standing of the role of the pastor in the educational work 
of the church, their techniques for inspiring lay workers 
to participate in educational programs, the conditions of 
their educational buildings, the use of Methodist literature 
in their church schools, their professional problems and 
satisfactions, and their value ratings of time spent in 
performance of professional tasks. 

In other respects, however, the professional preparation, 
conditions of employment, and types of activities engaged in 
by the certified were different from those of the noncerti- 
fied leaders. Contrasting directors with educational assist- 
ants, the directors were approximately five and one-half 
years older, had had more formal education, and had re- 
ceived more academic degrees. They were serving in 
larger cities and in larger churches with larger profes- 
sional staffs which had more regular meetings and more 
office help. The directors had more of their policies and 
programs established by commissions on education. They 
had longer tenures in present positions as well as longer 
tenures in their profession, and were more likely to have 
served two or more churches. More directors than edu- 
cational assistants expected to make the profession their 
lifetime careers, but were also more likely to resign their 
present positions when their pastors leave. The directors 
received higher salaries and allowances. They worked 
more hours per week than educational assistants, but 
received longer vacations and had more time off, in addi- 
tion to vocations, to attend professional meetings with 
more financial assistance from their churches. Directors 
spent more time in administrative and supervisory tasks 
and gave more attention and time to leadership education 
activities. 

Although some educational assistants had had more 
adequate professional preparation, were enjoying better 
conditions of employment, and were engaging in more 
varied and extensive professional activities than some 
directors of Christian education, the academic professional 
preparation of directors as a group was superior to, their 
conditions of employment were more favorable than, and 
their professional activities were more carefully selected 
than those of educational assistants in Methodist churches. 

340 pages. $4.35. 


THE GRANTH OF THE TENTH GURU GOBIND 
SINGH AND THE KHALSA BROTHERHOOD 


(L. C. Card No. Mic 58-1971) 


Clinton Herbert Loehlin, Ph.D. 
The Hartford Seminary Foundation, 1957 


Of the two Granths (Scriptures) of the Sikhs, the Ad, 
or Original Granth (compiled A.D. 1604) aimed at peace of 
mind, while the Granth of the Tenth Guru (1700) aimed at 
readiness for war, and successfully exploited a certain 
flexibility of character in the Sikhs leading to the forma- 
tion of the militant Khalsa Brotherhood. This enabled the 
Sikhs to survive, but made them dependent on outward 
symbols and cut them off from other communities. 





This thesis is a study in orientation, endeavoring to 
present the purpose, contents, and effects of the Granth 
of the Tenth Guru. 

Racially, the Sikhs are largely Aryan, with their Gurus 
coming from the Khatri caste (Warriors turned Traders), 
and the followers mainly from the sturdy Jat agricultural 
caste. Although they originally revolted against the caste 
system, they have to some extent conformed to caste minus 
Brahman domination. However, they are not Hindus, but 
form a separate religion of the meditative Bhakti (devo- 
tional) type, combining elements from Hinduism, Islam, 
and perhaps Buddhism and Christianity. 

Under the first five Gurus a Sikh church was organized, 
with its religious capital at Amritsar and with a sacred 
Book written in a sacred script, Gurmukhi. Following the 
martyrdom of the fifth Guru Arjan at the hands of Muslims 
in 1606, the last five Gurus felt compelled to develop mili- 
tary forces. The culmination came in the organization of 
the Khalsa military brotherhood by the Tenth Guru in 1699. 

Guru Gobind Singh realized the importance of literature 
in fulfilling his life mission of opposing Muslim oppression. 
He employed fifty-two bards to translate into the vernacular 
tales from the Puranas and Epics dealing with war and 
heroism, and to assemble other folk literature with a mili- 
tary bias. He himself wrote devotional hymns and the 
Wonderful Drama with autobiographical sections, nearly 
all with a martial purpose. The Bhagavad Gita, likewise 
born of the needs of war, provided cogenial influence. Of 
the 1450 pages in the Dasam Granth, perhaps something 
over a hundred pages are the Guru’s own poetry; the re- 
mainder consists of hero tales, especially those of Rama 
and Krishna; praises of Durga as a war-goddess; mytho- 
logical tales of wars between Gods and demons; riddles 
about weapons; tales of the Wiles of Women (well over a 
third of the Granth); a Letter to the Emperor Aurangzeb 
and eleven Tales of Persian. Aside from the Guru’s own 
compositions, which are religious poetry of a high order, 
the Tenth Granth seems more like a secular morale book 
for troops than a holy book for worship. The Granth was 
compiled in a confused manner twenty-six years after the 
Guru’s death, and in its present form is accepted as authen- 
tic Scripture only by some of the extremist minorities. 

As militant propaganda material, however, it dominates 

the thinking and conduct of the Singhs and most of the Sikhs, 
and has helped develop a people famed for their war-like 
qualities. m1. 

The militant Khalsa brotherhood has enabled the Sikhs 
to survive a most turbulent history, with a continual strug- 
gle for existence against their hereditary enemies the 
Muslims, culminating in the forced mass-evacuations and 
massacres attending the Partition of the Punjab in 1947. 
Many Sikhs now fear domination and exploitation by any 
majority community. Needed fellowship might be found in 
another minority community, that of the Christians. The 
study of this Book, then, cannot be divorced from a con- 
sideration of the life of the Sikh community, and has thus 
led to the suggestion of experimenting in the practice of 
brotherhood by two communities who have much that is 
congenial, and who together might contribute much to the 
welfare of each other and of India as a whole. 

164 pages. $2.15. 
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A STUDY OF RELIGIOUS CONFLICT IN 
HOSPITALIZED PSYCHOTICS AND 
HOSPITALIZED NORMALS 


(L. C. Card No. Mic 58-2022) 


Everett Ihsen Campbell, Ph.D. 
University of Pittsburgh, 1958 


The author investigated the relationship between reli- 
gious conflict and mental illness. Forty-four psychotic 
patients and 40 nonpsychotic patients from two Veterans 
Administration hospitals served as subjects. The two 
groups were compared on the variable of religious conflict. 
This variable was operationally defined as the discrepancy 
between “present” and “ideal” sortings of 76 statements of 
religious attitudes and feelings. The Q-Sort Technique 
was used. The incidence of religious conflict was meas- 
ured by: 

(1) The product-moment correlation between “present” 
and “ideal” sortings by the subjects. 

(2) The difference scores between “present” and “ideal” 
sortings by the subjects, as treated by an analysis of re- 
peated measurements. Total difference scores and mean 
difference scores were used. 

It was hypothesized that the incidence of religious con- 
flict - as measured in this study - would be greater in the 
group of hospitalized psychotics than in the group of hos- 
pitalized nonpsychotics. 

Six areas of conflict, e.g., fear of death, fear of having 
committed the unforgivable sin, etc., were delineated by 
the investigator after a search of relevant literature and 
a year’s experience with an Inventory of Religious Attitudes 
administered to neuropsychiatric patients. Items were 
constructed to tap the conflict in the various areas, and 
rated as to their validity by a group of judges possessing 
training and/or experience in both psychology and religion. 
Items meeting a predetermined criterion were retained 
for use as a Q-sort. Subjects sorted the items on a con- 
tinuum of “most agreement” to “least agreement,” using a 
nine-category, quasi-normal distribution, and placing a 
predetermined number of items in each category. The 
items were sorted twice by all subjects; first, on the basis 
of “present” religious feelings, and finally, on the basis of 
“ideal” religious feelings. A portion of each group partici- 
pated in an additional sort to determine the test-retest 
reliability of the Q-Sort. The Otis I.Q. Test, the K-Scale 
from the Minnesota Multiphasic Personality Inventory, and 
a Religious Participation questionnaire were administered 
to all subjects. 

The following results were obtained: 

(1) The incidence of religious conflict, as measured by 
the correlation between first and final sorts, was higher in 
the psychotic than in the nonpsychotic group. The differ- 
ence was statistically significant. 

(2) The incidence of religious conflict, as measured by 
the mean of the difference stores per area, between first 
and final sorts, was higher in the psychotic than in the 
nonpsychotic group. The difference was statistically sig- 
nificant. 

(3) In five of the six areas, the psychotics obtained a 
higher mean religious conflict score (based on difference 
scores) than did the nonpsychotics. The exception was the 
area dealing with fear of death. In this area, the non- 
psychotics expressed more religious conflict than did the 
psychotics. 
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(4) The mean test-retest reliability of the psychotic group 
was + .294; and for the nonpsychotic group, + .579. Both 
correlations are significantly greater than zero. Intelli- 
gence, degree of illness, and psychiatric diagnosis were 
not related to test-retest reliabilities. 

(5) Intelligence, age, and degree of illness in the psychotic 
group, were found to be not significantly related to reli- 
gious conflict scores. 

(6) No significant differences were found between the 
responses of the two groups to the Religious Participation 
questionnaire. 

(7) Subjects’ scores on the K-Scale of the Minnesota 
Multiphasic Personality Inventory were found to be nega- 
tively correlated with religious conflict scores. This was 
taken as a measure of the honesty with which the subjects 
made the sortings. 

It was concluded that the higher incidence of religious 
conflict found in the psychotic group was associated with 
mental illness. 112 pages. $2.00. 


THE RELATIONSHIP OF GROUP 
CHARACTERISTICS TO PRODUCTIVITY 


(L. C. Card No. Mic 58-787) 


Norman Gekoski, Ph.D. 
The Ohio State University, 1952 


The study has as its purpose the investigation of the 
relationship of certain group characteristics with a sub- 
jective criterion of productivity. It proposes to identify 
several group characteristics, to relate them to a sub- 
jective criterion of productivity, and to determine which 
combination of them serves as the best predictor of the 
criterion. 

The study was done at the Farm Bureau Insurance 
Companies at their home office in Columbus, Ohio. It 
sampled the personnel in the automobile insurance com- 
pany, in the “Coding” and “Issue” sections of the Under- 
writing Department. The work of these sections is clerical 
in nature. They comprise a total of 21 groups, similar in 
organization and duties. The size of the groups ranged 
from 4 to 19 persons, including the supervisors. Female 
employees only are involved in the study. 


The Criterion of Productivity. It was hoped that an objec- 








tive criterion, based on production records, could be 
employed. However, an intensive investigation of the 
groups and their production records revealed many weak- 
nesses in the records. For this reason it was decided 

to use a subjective criterion, which, although itself subject 
to error, eliminated many of the weaknesses inherent in 
the production records. 

The criterion was based on ratings of individual group 
members made by their group supervisors. The means 
of these individual ratings were obtained, and this repre- 
sented the original estimate of productivity(C;). These 
means were then adjusted by higher echelon supervisors. 
The adjustments made by the higher echelon supervisors, 
along with the original mean, were combined to yield the 
final criterion score (Cy). A rate-rerate estimate of the 
reliability of the original criterion score (C1) yielded an r 
of .88; of the final criterion score (Cy) an r of .87. 
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The Group Characteristics (Predictors). The group char- 
acteristics which are of concern in this study might be 
Classified into two types. The first are the psychological 
traits or, better yet, “sociopsychological” traits. These 
include traits which are abstractions drawn from the 
behavior of the members of the group such as the extent 
to which the group is working toward a common goal, the 
pleasantness of the interacting relationships of the mem- 
bers, the status structure of the group, etc. The second 
type are the “population” traits. These describe facts, 
easily observed and recorded, about the individual mem- 
bers, such as age, work experience, and extent of cross 
training. 

Of the five sociopsychological traits employed, three 
were measured by use of the Group Dimensions Description 
(GDD).* The original instrument conceived of 14 group 
traits. A factor analysis of these traits yielded three basic 
dimensions.* The factors were: 

Factor I, Behavior Regulation Appearing as Social 
Structure. This factor included the degree to which a 
group functions independently of other groups, permits 
easy membership to others, contains status hierarchies, 
and has primary significance for its members. 

Factor II, the goal-oriented behavior of the group. This 
factor included the extent to which the group members 
apply time and effort to group activities, are oriented and 
work toward a single goal, and function as a cohesive unit. 

Factor II, Primary Personal Interaction. This factor 
included the degree to which the group members are simi- 
lar with respect to age, sex, interests, etc., and are ac- 
quainted with one another. 

The remaining two sociopsychological traits were 
measured by use of the Unit-Supervisor Behavior Descrip- 
tion (USBD), an adaptation of the Leader Behavior Descrip- 





tion.* A factor analysis of the items in this instrument 


yielded two dimensions.‘ The first was “Structure,” which 

included behavior that shows a marked degree of organizing 

and defining the relationship between the supervisor and 

the group, the establishment of well-defined patterns of 

organization, communication, and ways of getting things 

done. The second, “Consideration,” included behavior 

which is indicative of friendship, mutual trust, respect 

and a certain warmth between the supervisor and her group. 
The population traits, obtained by use of a “Personal 

Data Sheet,” were: 


1. Mean age of group 
2. Variability in ages of group members 
3. Age of the supervisor 
4. Difference between the age of the supervisor and the 
mean age of the group members 
. Mean length of service with the company 
- Mean length of time as members of the group 
. Mean amount of experience of members in their 
specific jobs 
. Length of time the supervisor had been in charge of 
that group 
. Mean amount of cross training of the members of 
the group 
10. Mean score of the group members on the Life Office 
Management Aptitude Test (LOMA) 
11. Size of the group, number of members 


Analysis and Results. Predictor-criterion correlations 
for Criterion C, (original group mean) and Cy; (final crite- 
rion score) were obtained. Also, the intercorrelations 








between all predictor variables were computed. These 
are presented in Table I. It is noteworthy that none of the 
predictor-criterion correlations is statistically significant. 


TABLE I 
INTERCORRELATIONS BETWEEN SIXTEEN PREDICTOR VARIABLES AND THE PREDICTOR-CRITERION CORRELATIONS 





Predictors 72 F 2 10 11 12 13 14 15 16 C; 


1. Size 256). 
2. Mean Age ‘ ~.289 | -. 
3. Sigma Age | . ‘ -.272 | -. 
4. Mo. w/co ° -. -. AMS]. 
5. Mo. w/grp. | . -. -. , O31) . 
6. Mo. in job . -. -. e e 176| . 
-.128 | -. 
- .260/| . 
.669; — 046 . 
-779| .604| — .289 | . 
-.042 | -.038 | .109) —- .233 | . 
087; .146 | .191/-.317| — 107} . 





-.211| .031 |-.162| .381| .639|) — ~.222 | . 
; ° ~.029 | -.167 | .159/ -.065 | -.251 |} -.133; — 137) . 
° - ‘ -. -. -.273 |-. ~.111} .201 |-.157/-.215| .556| .674/-.104) — -.033 | . 
16. GDD-II ‘ -.452)| . -533; .510/ . 319 | .215| -.067 | .137| .072| .340|-.447| .099/-.513| — 146). 



























































Considering initially the predictor correlations with 
Cj, it is noted that the highest positive correlations ob- 
tained were for the variables size (.256), difference in 
group-supervisor age (.260), the extent of the supervisor’s 
experience (.289), and the extent of cross training (.233). 
The greatest negative correlations with C1] were mean age 
of group (-.289), variability in age of group members 
(-.272), and the Consideration dimension of the USBD 
(-.222). This would indicate, at first glance, that with 
respect to Cy;, the group which would tendto be most pro- 
ductive is the group which was larger in size; whose 
members were, on the average, younger and at the same 
time similar in age within the group; and which had the 
greatest group-supervisor difference in age. In addition, 
the group tending toward greatest productivity would have 
been cross trained and under the supervisor with the 
greatest amount of supervisory experience who was “con- 
siderate” in her handling of the group members. 

The Wherry-Doolittle method was used to select the 
combination of predictors that yielded the highest shrunken 
multiple correlation coefficient (R) with the criterion. 
Table II shows the results of this ; analysis for both criteria. 


TABLE II 


THE ORDER OF INCLUSION OF THE 
PREDICTOR VARIABLES IN THE 
SHRUNKEN MULTIPLE CORRELATION COEFFICIENT 








Criterion I 
Variable Variable Ry 


2. Mean Age , 8. Diff., Age .234 
1. Size ‘ 3. Sigma, Age 237 
USBD-Structure | .450 
Cross Training | .977 


Criterion I 








7. LOMA ; 12. 
15. GDD-I 11. 
11. Cross Training | . 16. GDD-Ii .719 
14. GDD-! .635 | 14. GDD-I .810 
| 1. Size .868 


The multiple R yielded by the predictors and (| was 

.635. The predictors contributing to this R were size of 
group, mean age of group, LOMA scores, ‘extent of cross 
training, GDD-I, and GDD-II. It should be pointed out that 
the shrunken multiple correlation (R) rather than the un- 
shrunken multiple correlation (R) has been reported. This 
was done since the magnitude of the R is a function of the 
characteristics and idiosyncracies peculiar to the sample 
on which it was computed. When the predictors, using the 
same beta weights, are applied to another sample, the R 
is always less (the idiosyncracies of the second group 
being different). The R is the R shrunken, is an estimate 
of the R for any sample, and is always lower than R. R) 
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was found not statistically significant at the 5 per cent 
level. 

The predictor variables yielding high positive corre- 
lations with C,;,; were difference in group-supervisor age 
(.319), extent of supervisor’s experience (.307), USBD= 
Structure (.386), months in job (.246), and extent of cross 
training (.235). The variable yielding a high, negative 
correlation was variability in age (-.224). Hence, with 
respect to C;;, the group which would tend to be most 
productive was the one which had the greatest difference 
in group-supervisor age, had the longest service with the 
company, had been cross trained, and whose supervisor 
had the greatest amount of supervisory experience and 
“structured” the interactions of the people in her group. 

In addition, the more similar in age the members of the 
group, the greater the productivity. 

The multiple R yielded by the predictors and Cj] was 
.868. The predictors contributing to this R were difference 
in group-supervisor age, variability in age, USBD-Structure, 
extent of cross training, GDD-I, GDD-III, and size of group. 
Rit was found to be statistically significant at the .01 level. 

There arises here the need for discussing the signifi- 
cance of the findings. Although a correlation is not statis- 
tically significant, it may yet be of practical significance. 
For instance, suppose the correlations between a predictor 
and a criterion on different samples were consistently 
around zero. Suppose, further, that many subsequent cor- 
relations yielded r’s which were greater than zero but 
not “statistically significant.” These non-significant cor- 
relations are of practical significance in that they suggest 
that the relationship be investigated more carefully to 
determine the nature of the variables operating, and that 
controlled experimentation be done. 

In the present study, the failure to obtain statistically 
significant r’s may be considered in the light of the follow- 
ing factors. First, the N was 21, which requires that for 
a correlation to be significant at the 5 per cent level it 
must be at least .43. It is possible that if a few more 
groups were used, this level could have been reached ina 
few instances. However, a better interpretation might be 
that although not significant at the 5 per cent level, a 
particular correlation is significant at the 8 or 10 per cent 
level, and therefore the predictor involved is worthy of 
further investigation. Second, the interpretation of the 
significance of the correlations is affected by the validity 
of the criterion. In this instance, though it is believed that 
the criterion is reasonably valid, it is nevertheless appre- 
ciated that it is subject to error and can be improved. 
Improvement, in turn, would probably increase some of 
the predictor-criterion correlations. 

A question of interest is, Which of the two criteria is 
more valid? Although the answer cannot be unequivocal, 

a consideration of the important facets can lead to a tenta- 
tive choice. First, none of the validities for C,; is greater 
than .289, while three of the C,, validities are above that, 
viz., .307, .319, .386. These r’s with C;; were higher 
despite the smaller sigma of Cy;. Second, the Rm was 
greater than Ry; the composite r,;; was greater than com- 
posite rj. Third, the rationale used in arriving at Cy, 
(final criterion score) was more reasonable than for C; 
(original group mean). From the foregoing, it is justifiable 
to consider Cy; the better criterion. 


Conclusions. It is concluded that the subjective criteria 
of productivity which were employed were reasonably valid. 








Criterion I (original group mean) was less valid than 
Criterion II (final criterion score), since Criterion II was 
more predictable and based on a more reasonable rationale. 

From the results obtained with Criterion II, it can be 
concluded that a combination of the variables Difference 
in Group-Supervisor Age, Variability in Age, Structure, 
Cross Training, Group Homogeneity, Behavior Regulation, 
and Size is associated with productivity. Of the character- 
istics cited, Difference in Group-Supervisor Age, Vari- 
ability in Age, Structure, and Cross Training appear to be 
most closely associated with productivity. Hence, the most 
productive group will tend to be the one which has the 
largest difference in group-supervisor age, the least 
variability in age, the largest extent of cross training, and 
a supervisor who structures the interactions of the group 
members. | 

The results obtained and the conclusions drawn are 
not unequivocal. To the contrary, they should be regarded 
as tentative, pending further research. Although the re- 
sults are highly suggestive, the limitations imposed by the 
nature and measurement of the criterion and group char- 
acteristics demand that they be viewed with caution. 

151 pages. $2.00. 
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ADJUSTMENT TO MILITARY LIFE AS AFFECTED 
BY THE REHEARSAL TECHNIQUE 


(Publication No. 22,959) 


Wallace Mandell, Ph.D. 
New York University, 1954 


Adviser: Professor Richard Christie 


This experiment was designed to test five groups of 
hypotheses about factors influencing the effects of mass 
communications on attitude changes. 

The subjects of this experiment, 219, new recruits 
taking basic infantry training, were divided into two groups 
each of which heard an identical lecture giving them spe- 
cific advice on how to adjust to the Army. One group, in 
addition, had to overtly verbalize (rehearse) the commu- 
nicated attitude statements while the other group only 
heard the statements spoken by the lecturer. Immediately 
before and immediately after the communication, as well 
as seven weeks later the recruits filled out attitude ques- 
tionnaires tapping their attitudes on the issues discussed. 

Rehearsal of communicated attitude statements in- 
creased the retention of the content of the communication, 
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as measured after seven weeks. Those subjects who liked 
the method of presentation were more influenced by the 
communication in changing their attitudes than were the 
subjects who disliked the presentation. Rehearsal produced 
more dislike for the presentation than did nonrehearsal. 
Intelligence was not related to the effect of rehearsal on 
attitudes toward the method of presentation. More intelli- 
gent individuals were more likely to dislike any attempt to 
influence their attitudes. Rehearsal increased dislike for 
the presentation more among the low authoritarian individ- 
uals than among high authoritarian individuals. However, 
neither authoritarianism nor intelligence influenced the 
effect of the rehearsal presentation on attitude change. 

Increased memory for the content of the communication 
produced by rehearsal did not increase the retention of 
attitude changes produced by the communication. All sub- 
jects tended to move away from the attitude positions they 
held immediately after the communication. When those 
subjects who originally liked the method of presentation 
were reminded of the communication position they moved 
away less than did such subjects who were not reminded 
before testing, after seven weeks. Reminding those sub- 
jects who disliked the presentation did not produce any 
significant difference in the amount of change away from 
the communication position. 

There was no differential generalization from communi- 
cation induced attitude changes to responses to an inter- 
view administered after seven weeks in the rehearsal and 
nonrehearsal groups. Neither was there any differential 
generalization from communication induced attitude changes 
to other behavioral indices of change. The rehearsal pres- 
entation tended to be more effective in improving the 
adjustment of the recruits during the first seven weeks of 
basic training. Since this improvement was not related to 


changes in specific attitudes the possibility is suggested 
that it was the result of increased memory for the commu- 
nication situation as a whole. 

159 pages. $2.10. Mic 58-5024 


VARIATION IN SELF-ATTITUDES AND ATTITUDES 
TOWARD OTHERS AS A FUNCTION 
OF PEER GROUP APPRAISALS 


(L. C. Card No. Mic 58-1947) 


Robert Joseph Marshall, Ph.D. 
The University of Buffalo, 1958 


This experiment was designed to test five hypotheses 
which were derived largely from client-centered theory 
regarding the maintenance and stability of the self-struc- 
ture. The theory emphasizes the self’s resistance to 
change especially under conditions of experiencing per- 
ceptions which are inconsistent with the ongoing self- 
concept. The theory also indicates that is is not the nature 
of the inconsistency, that is, the positive or negative as- 
pects, but the fact of inconsistency which is crucial. Cur- 
rent social conformity theory, however, suggests that 
under conditions of group pressures to conform to a group 
norm, rather strongly held opinions are susceptible of 
alteration. It was, therefore, conceived that under con- 
ditions wherein an individual experienced group appraisals 
which were inconsistent with that individual’s self-attitudes, 





the self-attitudes would change in the direction of the 
perceived group appraisal. The two hypotheses set up to 
test this contention were: 1. Favorable appraisals would 
induce more favorable self-attitudes; 2. Unfavorable 
appraisals would induce less favorable self-attitudes. 

Another aspect of the study was to determine the status 
of attitudes toward others after favorable or unfavorable 
appraisals were received. Two hypotheses were formu- 
lated: 1. If more favorable self-attitudes should be in- 
duced as a function of receiving favorable appraisals, then 
an increase in valuation of others would occur; 2. If less 
favorable self-attitudes should occur as a function of re- 
ceiving unfavorable appraisals, then a decrease in valuation 
of others would occur. 

The third aspect of the study tested the hypothesis that 
amount of change in self-attitudes induced by group pres- 
sures is inversely related to initial level of self-attitudes 
(self esteem). | 

The designofthe experimentfolloweda standard “before 
and after” form used to measure change in attitudes. Meas- 
ures of self-concept and self-acceptance (which are here 
termed self-attitudes), concept of others and acceptance 
of others (termed attitudes toward others) constituted the 
dependent variables while appraisals designed to be in- 
consistent with initial level of self-concept made up the 
independent variable. One hundred and eight Ss were, in 
groups of four, randomly assigned to two experimental 
and three control groups. Before experiencing the experi- 
mental variables, the Ss interacted to the point of feeling 
confidence about making personality judgments about each 
other. They then rated themselves and others on one form 
of a trait index. One experimental group received “Favor- 
able” or socially desirable appraisals, while the second 
experimental group received “Unfavorable” or socially 
undesirable appraisals. Although the Ss believed that they 
were being appraised by the others in the group, the ap- 
praisals were, in reality, controlled and transmitted to the 
Ss by E. One control group received “Normative” or neu- 
tral appraisals, another group received no appraisals, 
while the third control was subjected to an Asch-type line 
judgment situation. 

The results were as follows: 1. No change in self- 
attitudes occurred upon receiving favorable appraisals; 

2. Less favorable self-attitudes were elicited as function 
of receiving unfavorable appraisals; 3. No change in atti- 
tudes toward others occurred upon receiving favorable 
appraisals; 4. Less favorable attitudes towards others 
were elicited when unfavorable appraisals were received; 
5. No relationship was found between stability of self- 
attitudes and level of self-esteem. 

It was concluded that self-concept and self-acceptance 
are more flexible and subject to change than predicted by 
client-centered theory. The proposition that stability of 
self-attitudes is a function of amount of inconsistency and 
not type or direction of the inconsistent percept appears 
to need qualification. The findings also suggested that a 
close relationship between self-attitudes and attitudes 
toward others does not hold when one of the variables is in 
flux. It was proposed that concepts and principles evolved 
by social conformity theory regarding the effects of group 
norms on formation of attitudes may have considerable 
application to the understanding of the dynamics of self- 
attitudes and to self-theory in general. 145 pages. $2.00. 
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TOLERANT AND INTOLERANT 
ATTITUDES AND LOGICAL THINKING 


(L. C. Card No. Mic 58-1950) 


Nathan Shenfeld, Ph.D. 
The University of Buffalo, 1958 


The purpose of the experiment was to study the effect 
of a strong commitment upon syllogistic reasoning ability 
in the area of this commitment. Four areas of attitude 
commitment were studied, attitudes toward Jews, Negroes, 
political liberalism, and authoritarian views. The scales 
measuring these attitudes were taken from The Authoritar- 
ian Personality. 

~The basic hypothesis of the experiment was that an 
individual with a strong commitment in either direction, 
tolerant or intolerant, would distort the validity of a syllo- 
gism in favor of his bias. 

Two series of syllogisms were constructed for each of 
three areas, attitudes toward Jews, Negroes, and liberal- 
ism. In the first series (designated as “A”), the logical 
validity of the syllogism was in conflict with the commit- 
ment of the intolerant group. An example is as follows: 








All uncivilized people maintain loose sexual morals. 
All Negroes basically maintain loose sexual morals. 
Therefore, the Negro is basically uncivilized. 


In the second series (designated as “B”), the logical 
validity of the syllogism was in conflict with the commit- 
ment of the tolerant group. An example follows: 


All behavior that reduces prejudice is desirable. 
Some interracial marriage tends to reduce prejudice. 
Therefore, interracial marriage is desirable. 


In addition a set of neutral syllogisms containing content 
related to physical phenomena was administered to all 
subjects. The subjects were college students from three 
universities. 





The results indicated that the basic hypothesis of the 
study was supported in two of the attitude areas, attitudes 
toward Negroes and Jews. Both tolerant and intolerant 
individuals misjudged the validity of the syllogisms in 
these areas in the direction of their bias. Previous inves- - 
tigators have emphasized that the intolerant individual 
showed distortions of reasoning in favor of his bias. Ina 
third area, that of authoritarian attitudes, the misjudgement 
of the validity of the syllogisms appeared to occur prima- 
rily in the intolerant group. 

In the area of attitudes toward political liberalism, the 
results were equivocal. One reason for this result may 
have been the lack of psychologically distinct commitment 
groups within this area. The distribution of scores on the 
“L” scale was more constricted than that found on any 
of the other scales. 

Two additional results were obtained by further analysis 
of the data. One of these results indicated that the in- 
tolerant groups in the authoritarian and Semitic areas 
were less accurate in their judgment of all syllogisms 
(A” plus “B” and neutral) than were the tolerant individuals 
in these areas. When the tolerant and intolerant groups of 
these two areas were matched for neutral syllogistic rea- 
soning ability, the intolerant groups still made lower scores 
on the emotionally toned (“A” plus “B”) syllogisms. This 
finding suggests a pervasive disturbance of the ability of 
intolerant individuals to reason effectively within the area 
of emotional involvement, even when there is evidence 
of their ability to reason with syllogisms containing 
neutral content. 

A second result indicated that a southern group of anti- 
Negro subjects did not manifest the generally disturbed 
reasoning found in the anti-Negro groups from two northern 


universities. The interpretation was suggested that the 


cultural environment in which a prejudice develops plays 
an important role in the manner in which the prejudice 
affects reasoning. Implications for further research are 
discussed. 88 pages. $2.00. 
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SOCIOLOGY, GENERAL 


THE RELATIONSHIP OF MENTAL HOSPITAL 
ADMISSION RATES TO THE OUTCOME OF 
HOSPITALIZATION IN TERMS OF SIX 
SOCIAL VARIABLES 


(L. C. Card No. Mic 58-1881) 
Leta McKinney Adler, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Assistant Professor Lyle W. Shannon 


The working hypothesis of the study was: Factors 
associated with high rates of hospitalization for mental 
illness tend to | to be associated likewise with unfavorable out- 











come after hospitalization for mental illness. This hypoth-. 





esis assumed that the individuals composing population 





categories delimited by sex, race, age, education, rural 
or urban residence, and occupation have specialized roles 
as members of these categories and that these roles entail 
a greater or lesser likelihood of producing mental disease 
through conflict-producing situations. It further assumed 
that the same situations which tended to produce mental | 
illness would tend to hamper the recovery of released 
patients. 

It was also hypothesized that, if differences in admis- 
sion rates reflected different practices with regard to 
hospitalizing the mentally ill rather than differences in 
incidence of mental disorder among the population cate- 
gories considered, then one of the following alternative 
hypotheses would be verified: 

(1) Factors associated with low rates of hospitalization 
for mental illness tend to be be associated with unfavorable 
outcome. That is, in population categories with low ad- 
mission rates only the most seriously ill persons with the 
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poorest prognoses tend to be hospitalized, and outcome 
would therefore tend to be poorest for these groups. 

(2) The factors associated with low admission rates 
tend to be associated with high rates of rehospitalization 
but with favorable outcome for persons living at home. 
While population categories with low admission rates would 
have high proportions of persons rehospitalized for the 
reasons stated above, outcome among those well enough to 
remain at home would tenc to be favorable because the 
social climate which permitted low admission rates would 
tend to promote recovery. 

Rates of first admission to the Arkansas State Hopsital 
from two counties for the period 1930-48 were computed 
for the six variables considered. Outcome of hospitaliza- 
tion was determined for the 427 patients among these ad- 
missions who had been released at least once and were 
still living in 1949-50. Outcome was defined in terms of 
the social adjustment of the former patients as reported 
by someone intimately acquainted with them and was 
measured by means of Guttman scales. 

The working hypothesis was substantiated only for edu- 
cation. For this variable, it was found that admission rates 
were most favorable for these at the modal educational 
level and for college graduates. Outcome tended to im- 
prove with education but also to be more favorable at the 
modal level. 

The findings with respect to race and to rural or urban 
residence were best anticipated by the first alternative 
hypothesis. While admission rates were somewhat higher 
for whites than Negroes and were higher for urban than 
rural persons, differences in outcome for these groups 
were not statistically significant. In fact, they tended to 
indicate that Negroes had poorer outcomes than whites, 
and rural residents had poorer outcomes than urban resi- 
dents. These findings suggested that admission rates for 
these variables were more influenced by admission prac- 
tices than by differences in vulnerability to mental dis- 
order. 

The findings with respect to sex and age were best 
' anticipated by the second alternative hypothesis. Females 
had lower admission rates, a higher proportion of re- 
hospitalization, but better outcomes among those living at 
home than males. Admission rates were lowest for the 
very young and highest for the aged, with a leveling off or 
actual reduction in rates among the central age categories. 
Older persons were least likely to be rehospitalized, but 
among those living at home both the youngest and oldest 
had poor outcomes. ™ 

The conclusion was drawn that admission rates were 
influenced in different ways by factors unrelated to inci- 
dence, but that there appeared to be a tendency, at least 
among white persons living at home at the time of inter- 
view, for outcome to be more favorable for those population 
categories with low first admission rates. 

466 pages. $5.95. 





























EFFECT OF GROUP THERAPY UPON CERTAIN 
ATTITUDES AND PERCEPTIONS OF 
ADULT OFFENDERS ON PROBATION 


(Publication No. 24,862) 


Alexander Bassin, Ph.D. 
New York University, 1957 


Adviser: Henry J. Meyer 


Problem:: The general purpose of this study was to ex- 
amine and evaluate the contribution of short-term, time- 
limited, nondirective group therapy toward the modification — 
of (a) attitudes towards authority figures, (b) perceptions 
of social conformity, and (c) self-perceptions of a group 
of adult male felony offenders on probation. 




















Subjects: The subjects were thirty adult male probationers 
of Kings County Court, Brooklyn, New York, equally divided 
between Negro and white, who met the following initial de- 
limitations: age range--16 to 35, IQ--80 to 125, education 





--fifth grade to high school graduation, reading level--fifth 


grade, no court orders. 


Method and Procedure: The subjects who met the selection 
criteria were assigned to the treatment group on the basis 
of consecutive placement on probation starting December 
1, 1955. After the experimental sample had been assigned, 
the control group was selected in precisely the same 
manner. The treatment sample was divided into two 
groups; one of all white, the other of all Negro probation- 
ers. The experimental groups received 15 weekly, 90 
minute sessions of nondirective group therapy at the BARO 
Civic Civic Center Clinic administered by a different 
therapist for each group. Tape recordings, Bales Inter- 
action process charts and protocols of each session were 
maintained by a recorder-observer. Both the experimental 
and control group subjects reported to their probation 
officers. The control group members, who received a 
minimal type of supervision, were seen individually by the 
same probation officer--a step taken to insure greater 
uniformity of unknown variables. The Hillside Short-Form 
of the Wechsler-Bellevue examination was employed to 
determine IQ, and the Wide-Range Reading Test was used 
to establish if the subjects were sufficiently literate to 
participate in the testing procedure. The subjects selected 
for the study were then administerd: (1) A modified form 
of the TAT consisting of ten pictures, nine depicting a 
subordinate and an authority figure (father, mother, em- 
ployer, policeman, warden, judge, teacher, “society” and 
probation officer) and a buffer picture which was not 
scored. The TAT was administered to elicit attitudes 
toward authority figures, and was objectively scored by 

the Arons’ system. (2) The Bernberg “Human Relations 
Inventory,” (HRI), a disguised projective questionnaire 

of satisfactory reliability and validity, was used to obtain 
perceptions of social conformity. (3) The BARO Behavior 
Rating Scale, which had been designed to elicit conscious 
self-evaluations and could be scored objectively on the 
same general basis as the well-known Haggerty-Olson- 
Wickman ratings. The above battery of tests was admin- 
istered on a “before” and “after” schedule to the experi- 
mental and control groups. 
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Findings: The results of the experiment are reflected in 
the following tables: 











Mean Gains 
Mexp. Mcon. Mx- Mc N 
(1) (2) (1) = (2) 


0.46 





Instrument t score 





6.59 30 4.77** 
-4.667 -0.267 4.40 30 2.54* 


-3.67 -2.67 1.00 30 .416 


** Significant at the .001 level (df = 28) 
* Significant at the .02 level (df = 28) 


Conclusion: The problems and hypothesis proposed for 
this investigation: that a group of probationers who re- 
ceived short-term, time-limited nondirective group therapy 
would manifest significantly greater changes in a positive 
direction in attitudes toward authority figures and percep- 
tion of social conformity appears to be affirmed, within 

the limitations of sample size and technique of selection of 
sample subjects. However, the aspect of the hypothesis 
relating to self-perception as measured by the BAROscale, 
does not quite attain affirmation (P = .05). 


TAT Test -6.13 
HRI 


BARO Scale 




















The results may be considered sufficiently positive to 
warrant replication of the study on a wider scale witha 
larger and more diversified sample. Introduction of group 
therapy as a treatment technique for altering the attitudes 
and perceptions of offenders toward socially conforming 
norms is tentatively suggested. Limited empirical support 
for a number of criminological and small group theories 
about the relative effectiveness of face-to-face interaction 
in altering attitudes may be contained in the present study. 
Limitations in size of sample and randomization procedure 
are recognized and should be surmounted in future pro- 
jected investigations of this subject matter. 

273 pages. $3.55. Mic 58-5025 


SOCIAL INTERACTION IN A 
SELF-HELP HOUSING DEVELOPMENT 


(Publication No. 21,696) 


Eunice Nelson Baumann, Ph.D. 
New York University, 1956 


The housing development of this study is unique in that 
the heads of the families build their own homes. Sponsored 
by Flanner Hous of Indianapolis, a social service agency, 
the housing program was set up to aid couples, financially 
unable to buy homes through regular channels, to obtain 
homes through their own efforts. The organization provides 
land, materials, supervision, shop facilities and technical 
services, and the prospective owners furnish the labor. 
The men build in groups ranging from thirteen in number 
to 27 and more, and make many of the decisions them- 
selves. 

It was hypothesized that the social structure of the 
housing group would show conditions favorable to the de- 
velopment of a good community in that there would exist 
channels of communication through which each family unit 
was related, however indirectly, to every other unit, and 
that there would be lacking those two phenomena which have 





been identified as forces acting against adequate communi- 
cation, namely, stuatus stratification and cliques. 

Interviews were conducted with 48 families, 21 having 
been in their homes for three years, and 27 for a minimum 
of nearly a year; these sets of families comprised the first 
to finish their homes in the program, and thus met the time 
requirement deemed necessary for interaction to have 
“settled” into measurable patterns. Random sampling was 
not possible because the chief method for probing inter- 
action consisted of a sociometric technique requiring that 
the choices of all be procured. Each family rated its 
relationships with the other 47 on a scale with values from 
zero, for those families not known, to six for those with 
whom there was mutual visiting and entertaining. This 
method, plus matrix algebra, made possible the diagram- 
ming of relationships in such ways as to show not only the 
direct, plus the two- and three-step, connections, but also 
the degree of intimacy. The interview schedule-was de- 
signed to elicit demographic data, as well as those on 
formal and informal activities, attitudes towards the home 
and neighborhood, and the individual and family friendships 
involving the three best friends of each. Data also were 
collected from housing files, and through information and 
observation. 

The range of differences was narrow enough to char- 
acterize the group as a homogeneous one. Unlike the usual 
friendship and neighborhood association patterns of urban 
groups, interfamilial interaction showed more relationships 
within the spatial groups than in the outside, interest ones. 
and the men were better neighbors than the women. On the 
interpersonal level of interaction, 58.3 percent chose one 
or more of their friends living within the project, and 41.7 
percent chose all three outside; for interfamilial inter- 
action, involving the three families seen most of socially, 
77.1 percent chose one or more within, and 22.9 percent 
chose all three outside, the development. There was no 
consistent influence on interaction within the development, 
however, of these friendship patterns. The same was true 
of background characteristics, attitudes and activity pat- 
terns. Length of residence was the only factor showing a 
distinct bearing. 

Qualitatively, or at the level of interaction whereby 
relationships were rated a 6 and 5 scale-values, the maxi- 
mum chain distance between any two families is four steps. 
Quantitatively, involving relationships of all scale-values, 
66.0 percent of all possible relationships exist, and maxi- 
mum chain distance is two steps. The social structure of 
the group.thus showing a network of connections through 
which each family unit is related to every other, and re- 
vealing none of the subgroupings characteristics of status 
stratification and of cliques, it therefore was concluded 
that conditions were what the study hypothesized them to be. 

143 pages. $2.00. Mic 58-5026 
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A SURVEY METHOD FOR STUDYING RURAL SOCIAL 
SYSTEMS WITH A FOCUS UPON 
COMMUNICATIONS CONTENT 


(L. C. Card No. Mic 58-1893) 


Charles Leslie Cleland, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Eugene Wilkening 


In the past, informal groups have been largely neglected 
in studies of rural social organization. This neglect has 
been due, primarily, to a lack of conceptual tools which 
would focus attention on important aspects of such groups. 
The basic unit, the social system, in Parsons’ recent works 
provides one concept which can be used for studying the 
relationships within informal groups. The social system 
is also appropriate for the study of relationships within 
formal groups and so provides a focus for the study of the 
relationships within groups in general. | 

A secondary cause for the neglect of informal groups in 
past studies of rural social organization has been the prob- 
lem of obtaining information about informal groups. Ob- 
servation of such groups in action is difficult both because 
of the irregularity of time and length of interaction and 
because an outsider’s presence alters the nature of the 
groups. At the sacrifice of some reliability, survey meth- 
ods using personal interviews can provide information 
about informal groups with a minimum of alteration of 
their nature. As compared with direct observation, survey 
methods have the additional:advantage of economy of effort 
in obtaining information about large numbers of informal 
groups. 

The principal concerns of the present study have been 
those of devising a survey technique suitable for obtaining 
information about systems of social interaction and of 
devising an analytical technique which permitted focusing 
upon these systems. The substantive concern of the study 
has been the nature of the relationships within formal and 
informal groups and the content of intra-group communi- 
cations. 

The survey of social systems by personal interviews 
was carried out through interviews with all of the adult 
residents of Vermont Township in Dane County, Wisconsin. 
Respondents were asked a series of questions about each 
of the social systems in which they were involved. Most 
of the social systems in the township were described by 
two or more residents. The various characteristics in- 
cluded in the several descriptions of the same social sys- 
tem were averaged to obtaina single, composite description 
of each social system for use inthe analysis of the collected 
data. 

Fourteen measures and classifications for the social 
systems were used, many of which were devised for the 
analysis. Cross-tabulations of these characteristics were 
analyzed for stable association using sampling statistics. 

The conclusions of the study are that the survey and 
analytical techniques developed prove satisfactory for 
focusing upon the relationships within formal and informal 
groups. Some of the measures devised require refinement 
but yield readily interpretable profiles even in their rough 
form. By including questions with different content, sys- 
tem functions could be studied using these same techniques. 
The method also permits comparison of social systems in 
different geographical areas and status levels. 





The substantive findings of the study are that commu- 
nications content varies markedly with system character- 
istics. A high degree of intimacy is associated with the 
transmission of all of the types of information included in 
the study. Social systems of relatives usually possess a 
high degree of intimacy and so transmit most types of 
information. The study also shows that the communica- 
tions functions of social systems of males only are com- 
plimentary to those of systems composed of females only. 

77 pages. $2.00. 


THE ASSIMILATION OF POSTWAR IMMIGRANTS 
IN ATLANTA, GEORGIA 


(L. C. Card No. Mic 58-2059) 


Dudley Edward De Groot, Ph.D. 
The Ohio State University, 1957 


The purposes of the study were to investigate factors 
related to the degree of assimilation of post-World War II 
imigrants to the United States and to compare the assimi- 
lation of samples of immigrants who had settled in Colum- 
bus, Ohio, and in Atlanta, Georgia. | 

A semi-quantitative approach was used. A sample of 
125 post-war immigrants in the metropolitan area of 
Atlanta, Georgia, was intensively interviewed. An eight- 
item index of assimilation technique was used to compute 
individual assimilation scores for the 125 cases. Analysis 
of variance, mean analysis, and configurational analysis 
were employed to isolate the variables significantly re- 
lated to assimilation. Factors related to the degree of 
assimilation of immigrants in Atlanta and Columbus were 
compared and contrasted. Case histories were presented 
for the Atlanta immigrants in an effort to broaden and 
clarify the significance of the statistical findings. Analysis 
of variance and mean analysis showed that the variables 
age, marital status, religion, motivation for migration, 
presence of children in the family, and number of adverse 
comments about the United States were significantly re- 
lated to the degree of assimilation. 

A major focus of the study was upon the relationship 
between motives for immigration and degree of assimila- 
tion. Three major categories of motivations for migration 
were developed and employed in the study. Those immi- 
grants who migrated because it was physically impossible 
for them to maintain themselves in their original environ- 
ment were placed ina “survival” cateogry. Immigrants 
whose motivation was primarily a desire to improve their 
social status or economic position were placed in a “socio- 
economic” category. Finally, those immigrants who 
migrated because of problems of ideological or political 


compatibility in their native lands were placed in a “politi- 


cal” category. 

Configurational analysis revealed eight clusterings of 
the aforementioned variables which were significantly 
related to assimilation. Four assimilation “types” were 
apparent in these eight clusterings. Type I, low in assimi- 
lation, was composed of old married or previously married 
Jewish “survivals” without children. Type II, the most 
highly assimilated type, was composed of young “socio- 
economics,” married and without children, who were either 
Protestant or Greek Orthodox. Type III, designated medium 
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assimilators, was made up of young Jewish “survivals, ” 

married and with children. Another medium assimilator 
type, IV, was composed of old “politicals,” married and 

without children. 

Intensive case history analysis was employed to inves- 
tigate the importance for assimilation of the variable 
motivation for migration. “Socioeconomics” were found to 
possess a strong, positive orientation to assimilation, 
which was reflected in their high scores. “Survivals” were 
characterized by a commitment to a past cultural milieu 
leading to a less positive attitude toward assimilation and 
resultant slower progress in that direction. “Politicals” 
were neither strongly oriented toward assimilation nor 
strongly opposed to it, as was reflected in their medium 
assimilation scores 

While intragroup differences in rate of assimilation 
did appear, it was clear that postwar immigrants in Atlanta, 
Georgia, as a total group were assimilating quite rapidly. 

117 pages. $2.00. 


AUTOMATION IN THE AUTOMOBILE INDUSTRY: 
SOME CONSEQUENCES FOR IN-PLANT AND 
- UNION-MANAGEMENT RELATIONSHIPS 


(L. C. Card No. Mic 58-2043) 


William Alden Faunce, Ph.D. 
Wayne State University, 1958 


Adviser: Dr. Harold L. Sheppard 


In the past few years there has been a growing concern 
with the possible social and economic consequences of 
some recent technological developments in American 
industry which can be summarized under the term “auto- 
mation.” The rate of introduction of automatic machinery 
into American industry poses the need for research de- 
signed to discover what its effects may be. There is need 
for both empirical research which can contribute to theory 
relating technology and social change and for research de- 
signed to provide the specific information required for the 
intelligent direction of trade union, corporate, and public 
policy. It was the purpose of this study to make some 
contribution toward meeting the needs at both of these 
levels. 

The research for this dissertation was in two phases. 
The first involved interviews with 125 workers with experi- 
ence on both automated and non-automated production lines 
from four machining departments of one of the most highly 
automated, automobile engine plants in Detroit. Data were 
gathered bearing upon changes in the job of the industrial 
worker, changes in social structure and social relations in 
the automated plant, and changes in sources of work satis- 
faction and dissatisfaction attributable to the automation 
of conventional machining techniques. Because of the 
changes in the job of the machine operator produced by 
automation, there has been considerable change in patterns 
of interaction in the automated plant. Many workers were 
virtually socially isolated in the plant studied. This change 
along with other changes in social relations in the plant 
were sources of dissatisfaction with automated jobs. In 
spite of this and other aspects of the automated job with , 
which workers were dissatisfied, most workers preferred 





automated to non-automated jobs. This preference is 
largely attributable to the decreased need for materials 
handling in the automated plant. 

The second phase of the research involved interviews 
and mailed questionnaire responses from a sample of 
union and management representatives of the automobile 
industry in Detroit. The concern in this part of the study 
was with the possible changes in contract provisions re- 
sulting from automation, with issues concerning automation 
which may become points of conflict in contract negotiations, 
with changes in sources of conflict under existing agree- 
ments, with the effect of automation upon relative bargain- 
ing power of union and management, and with the attitudes 
of workers, union leaders, and management toward the 
use of automation and its effects. Among other possible 
changes in the contract, the data suggest that provisions 
dealing with wages, hours, size of seniority units, training, 
methods of wage payment, and production standards are 
likely to be affected by automation. Grievance rate is 
likely to increase during the period of introduction of 
automated machinery but will not be higher on automated 
than on non-automated operations. The respondents did 
not feel that automation would have any significant effect 
upon relative bargaining power. Some general themes in 
the reaction of union and management to automation were 
also identified in this section. 

In the concluding section of the dissertation some of 
the broader social and cultural implications of the data 
gathered are considered. Among the possible consequences 
of automation discussed are effects on community power 
structure, ecological patterns, use of leisure time, commu- 
nity facilities, and the status of industrial work. The im- 
plications of the data for some recurrent themes in indus- 
trial sociology are also considered. Particular attention 
is given the question of the applicability of a series of 
industrial sociological concepts derived from a small 
group interactional approach to social systems in the 
automated plant. 

One persistent theme in this dissertation is that there 
is neither adequate theory for the interpretation of the 
effects of technological change upon industrial social sys- 
tems nor sufficient research from which to construct such 
theory. The currently accelerated rate of technological 
innovation in American industry provides unique oppor- 
tunities for research designed to explore the relationship 
between technological and social change. 301 pages. $3.90. 





THE INTERRELATIONSHIP OF NORMS, SOCIAL 
STRUCTURE AND PRODUCTIVITY IN A 
COMPETITIVE RETAIL SALES GROUP 


(L. C. Card No. Mic 58-2006) 


Cecil Lynn French, Ph.D. 
Washington University, 1958 


Chairman: Dr, Nicholas J. Demerath 


This study deals with the dynamics of the informal 
social structure of a retail sales group. Areas explored 
were the following: 

1. The relationship of the formal and informal systems. 

2. The relationship of off-the-job attitudes and produc- 

tivity. 
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3. The relationship of productivity and the informal 

group structure. 

4. The relationship of the informal group norms and 

productivity. 

Both formal and informal interviewing methods were 
used to gather data. In addition, observations of the sales- 
men’s behavior were made and a close record was kept of 
the habitual positive interactions between individuals, as 
well as those patterns of hositility which arose. The writer 
worked in the store for four years but was not a member 
of the salesgroup studied. Statistical techniques were used 
to analyse the observations and :nterview data. 

The twenty-two person group was divided, for analysis, 
into two sections according to production as measured by 
sales volume. The following characteristics were found to 
be associated with production: 

1. Intent to remain on job for life. (Negatively asso- 

- ciated) 
2. Downward mobility in terms of father’s occupation. 
(Positively associated) 

3. Downward mobility in terms of the individual’s oc- 

cupational history. (Positively associated) 

4. Prestigeful residential area and automobile. (Posi- 

tively associated) 

5. Prestige rating (NORC Index) of “best friends’” oc- 

cupations. (Positively associated) 

All of these various measures seem to point to a higher 
level of aspiration among the high producers. This high 
level of aspiration was presumed to have been gained, 
either from the previous higher socio-economic background 
of the individual, or from his taking a reference group, or 
reference individuals, from a stratum higher than his 
present level. 

The norms of the group were determined from the ob- 
servations, by direct questioning, and by indirection, in 
that each person making a sociometric choice was asked 
to give reasons for his choice. Most of the norms were 
concerned with limiting competition and insuring each 
salesman an equal share of the store sales volume. There 
was no norm, per se, which limited production. 

The general feeling among the salesmen was that to be 
a high producer one must violate the norms. Sociometric 
data from the interviews and observational data show that, 
generally, the high producers were rejected by the group. 
Not all high producers, however, were rejected. In fact, 
four of the high producers were highly acceptable to the 
other members of the salesgroup. These four men were 
near the bottom of the high producing group. 

Since production seemed to be positively associated 
with. norm violation, the question, then, is: “Why were 
some of the salesmen able toviolate the groupnorm while 
others were not?” This question seemed to be answerable 
in terms of the individual’s reference group. 

Eight members of the salesgroup named as “best 
friends” persons with occupations higher than their own as 
ranked by the NORC Index of Occupations. Seven of these 
eight were among the top eight producing men. By all 
measures of group acceptance and rejection, these eight 
men were the most rejected and rejecting members of the 
salesgroup. Aspirations toward a higher stratum seemed 
to prevent these individuals from accepting the norms of 
salesmen as their own. By having rejected the occupational 
level of “salesman” as a reference group, they were less 
obligated to observe the norms of individuals whom they 
probably regarded as somewhat inferior. An off-the-job 





attitude in the form of their “other group” orientation 
enabled them to resist the work group norms limiting 
competition. Consequently, they became the high produc- 
ers. 208 pages. $2.70. 


INGROUP AND OUTGROUP ATTITUDES OF YOUNG 
PUPILS IN A JEWISH DAY SCHOOL COMPARED 
WITH AN EQUIVALENT SAMPLE OF PUPILS 
IN PUBLIC (MIXED) SCHOOLS 


(Publication No. 22,949) 


David I. Golovensky, Ph.D. 
New York University, 1954 


Adviser: Professor Wellman Warner 


INTRODUCTION 


There is a popular belief shared by Jewish and general 
educators that the public school, because of its racial 
diversity and ethnic pluralism, is a more effective instru- 
ment of democracy than the denomination or segregated 
school. In the insular environment of the latter, it is 
contended, psychic barriers and emotional polarities de- 
velop, producing attitudes of hostility and negativism to- 
wards outgroups, such as Negroes and Christians. 

This research is an empirical investigation of the in- 
group-outgroup attitudes of a group of pupils in West- 
chester Day School (a Jewish denominational school) com- 
pared with a matched sample of pupils attending public 
schools. The principal aim of the study is to ascertain 
whether the fact of “mixing” or isolation, per se, provides 
sufficient basis for positive or negative outgroup percep- 
tions and feelings. 








HY POTHESES 





The researcher set out to test the following two hypoth- 
eses: 


I. Children attending an ethnically homogeneous school, 
such as Westchester Day School (Mamaroneck, New 
York) do not necessarily exhibit more pronounced 
evidences of distorted outgroup perceptions--ex- 
pressed, among other ways, in negative stereotypic 
images and derogatory labels--than do comparable 
children in public (mixed) schools. 


Il. A Jewish segregated school encourages the develop- 
ment of affirmative outgroup attitudes by imparting 
positive ingroup identification and ethnic self-esteem. 


METHODOLOGY 


The experimental sample of fifty kindergarten through 
fifth grade Westchester Day School pupils was matched, 
on a child for child basis, with a control group of fifty 
public school pupils, chosen for such variables as: age; 
grade; sex; neighborhood; socio-economic class; and 
Jewish religious “denomination” of parents. Both samples 
were exposed to two sets of tests, administered under 
similar conditions, in order to tap relevant dimensions of 
ingroup and outgroup perceptions and feelings. 
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The first.instrument was the application of the projec- 
tive Social Episodes Test (devised by Marian Radke, et al. 
[1949] ) and included six stimulus pictures involving, among 
other factors, Negroes, Christians, Jews, Catholics and 
Protestants. 

The second instrument consisted of: (a) Stereotypic 
Label Familiarity Test, (b) Alternate-Choice Association 
Test, and (c) Open End Questions which probed the chil- 
drens’ definitions of, and feelings towards, “being Jewish.” 


CONC LUSIONS 


An analysis of the data obtained from these tests par- 
tially confirmed, and partially contradicted the hypotheses. 
The hypotheses were sustained in that-- 





A. The experimental (day school) group and the control 


(public school) sample revealed no significant differ- 


ences in these areas: 


(1) Awareness of race-color (Negro-White dichot- 
omy, before this factor was drawn to the sub- 
jects’ attention. 

(2) Projection of interracial conflict, both in a set- 
ting of rejection and in a friendly situation. 

(3) Anticipation of inter-ethnic (Christian-Jewish) 
hostility. 

(4) Spontaneous projection of negative stereotypic 
images. 

(5) Perception of type of relations and feelings be- 
tween Jews and Christians, and between Cath- 
olics and Protestants. 

(6) Expressions of Jewish group-membership am- 
bivalence. 


The day school scored significantly more favorable 
in: 


(1) Ascriptions of Jewish self-esteem. 

(2) Absence of assumptions of “alienism” or “for- 
eignism.” 

(3) Absence of rationalizations of prejudice. 

(4) Frequency of protests against religious preju- 
dice. 

(5) Choices of Christian friends. 

(6) Familiarity with derogatory labels, particularly, 
“dirty Jew,” and “nigger.” 

(7) Frequency of negative associations for “Jewish. ” 

(8) Number of pupils with negative-association 
responses. 


The hypotheses were contradicted to the extent that the 
public school sample scored substantially more favorable 
in: 


(a) Number of derogatory stereotypic images of Negro, 
and alternate-choice associations for Negro and 
Christian. 


(b) Frequency of protests aginst race prejudice. 


STJBSIDIARY DEDUCTIONS AND DATA 


This research also yielded ancillary observations and 
insights on several other related issues. 





1. The investigator distinguished a Jewish day School 
from a Catholic parochial school with which it has 
frequently been identified. 





2. This study explored the motivations and expectations 
--of the subjects’ parents--operative in selecting 
the type of school for their children, by means of 
parents’ questionnaires. 

321 pages. $4.15. Mic 58-5027 


THE IMPACT OF A LARGE INDUSTRIAL PLANT 
UPON A SMALL AGRARIAN COMMUNITY 


(L. C. Card No. Mic 58-2088) 


Earl Luke Matz, Ph.D. 
The Ohio State University, 1957 


The purpose of the study was to determine the nature 
and direction of change in a small agrarian community into 
which came a single large industrial plant. From the be- 
ginning, the plant’s employees and their families were 
greater in number than the members of the original com- 
munity. 

The data employed, derived primarily from documen- 
tary evidence, were supplemented by unstructured inter- 
views, guest observation, and in one instance by a ques- 
tionnaire. The unstructured interview was mandatory 
becuase of the high value people native to this area place 
upon the inviolability of personal affairs and beliefs. The 
questionnaire was employed in a subuniverse made up 
entirely of newcomers to the community who had resided 
there about three months. 

Six months after the plant started operating, a dis- 
interested firm of engineers was employed to make a 
survey projecting a planned development of the community. 
It was paid for by the company parent to the plant with the 
understanding that activation of its recommendations was 
entirely the province of the community. The survey was 
conservative and rational, but the community, because it 
feared loss of control of its own affairs to the company, 
rejected its findings. The fear of relinquishing command 
influenced community interpretation of any company offer. 
for years and thereby modified the impact of the plant upon 
the community. 

In resisting what they believed to be the company’s 
efforts to assume control, a belief that time proved false, 
the community turned over its affairs to four policy- 
makers in the power structure deriving from the in-group 
of a once very clearly defined social structure. With the 
principal policy-maker on the city council and controlling 
it with the tacit permission of the electorate, the com- 
munity’s affairs were manipulated for the financial gain 
of a very few. 

The population characteristics underwent significant 
changes, not becuase of numerical growth, but because 
members of the lower part of the social structure were 
driven from the community by indiscriminate economic 
exploitation of the community by the in-group. The per- 
sons who replaced those driven out had more sophisticated 
backgrounds and experience. 

Housing characteristics showed marked changed, but 
there is no way of knowing whether new values were in- 
volved or economic competence for achieving better 
housing. 

The social structure has been completely redefined 
so that once discrete social strata no longer exist. The 
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old qualifications based upon birth and ownership of real 
property have given way to the single factor of ability to 
pay one’s way. The integration into the social structure of 
plant roles normally held by individuals is an unusual 
phenomenon. The proliferation of organizations, ten times 
greater in number than the increase in population would 
lead one to expect, can only be explained by changes in the 
complexity of the population content whereby heterogeneity 
of needs could no longer be served by an organizational 
structure set up for a homogeneous population. 

Elements of industrial economy were selectively added 
to the original agrarian economy, which continued its own 
development instead of being displaced. 

When the plant came to this community, the unspoken 
issue was whether the plant was to become a corporate 
citizen of the community or the community an adjunct of 
the plant. The company had no apparent interest in the 
latter, but community interpretation of the plant’s attempts 
to become the former determined the nature and direction 
of the community’s development. 160 pages. $2.10. 


RELIGIOUS FLUCTUATIONS DURING THE PERIOD 
OF THE REFORMATION IN LITHUANIA 


(Publication No. 22,963) 


Antanas Musteikis, Ph.D. 
New York University, 1955 


Adviser: Professor Feliks Gross 


The focus of interest in this study lies with the fluctua- 
tions in religious beliefs that took place in Lithuania during 
the second half of the 16th Century. The Reformation in 
Lithuania was influenced by various social forces active in 
the neighboring countries of Western Europe, Poland, 
Livonia, and East Prussia. The purpose of this study is 
to examine Max Weber’s thesis of the role of “civic strata,” 
as he terms it, as a major factor in a religious movement, 
and the notion of the role of ritualism in the replacement 
of one religious faith by another. Data collected from 
various libraries in Europe and the United States of Amer- 
ica are sufficient to test the above hypotheses with some 
validity. As distinct from the historical approach, the 
sociological approach or method is the method of choice 
in the exploration of the problem set for this research. 

In terms of social stratification, the lesser gentry 
emerged as the nominal, if not always real, common de- 
nominator of the body politic, which fact enhanced the 
social status of that stratum. The lesser gentry together 
with higher nobility, consisting of dukes and moguls, grew 
in power at the expense of the king (grand duke), peasantry, 
and city and town population. 

The development of religion in Lithuania was traced in 
three phases: Lithuanian paganism and its rituals, the 
conversion to Chrisitianity, and the synthesis of pagan and 
Christian religious experiences. 

As the Lithuanian nobility were open to the influence 
from the Reformation movement in Western Europe, Po- 
land, Livonia and East Prussia, and the religious experi- 
ence of pagan-Christian Lithuanians, constituting the 
majority of the population, was not rigidly structured, a 
road to Protestantism in Lithuania was prepared. Here 





the contribution of Albrecht of Brandenburg and his Univer- 
sity in Koenigsberg, attracting Lithuanian students, as well 
as Radvila the Black’s activities were of primary impor- 
tance in turning Lithuania to the side of Protestantism at 
the middle of the 16 Century. But after a few decades an 
actual turning of the tide of the Reformation in Lithuania 
back to Catholicism occurred before the activity of the 
Jesuits could be felt to any great extent. 

The deeper roots of the fluctuations and the fate of the 
Reformation in Lithuania were found in the role played 
by the lesser gentry in that country. Their growing power 
was not essentially connected with the wave of the Refor- 
mation but rather coincided. There was no civic stratum 
in Lithuania comparable to that in Western Europe, Livonia 
and East Prussia, which could strengthen and pereptuate 
the new religious movement. On the other hand, the reli- 
gious experiences of the so-called pagan-Christian Lithu- 
anians, whose influential core was the lesser gentry, 
corresponded much more to Catholic ritualism and sym- 
bolism than to Protestant worship. This psychological 
readiness of the Lithuanians based on similarities in the 
experiences of both pagan-Christian and Catholic rituals 
may have contributed decisively to the attraction held by 
Catholicism and likewise to the failure of the Protestant 
movement in Lithuania during the period of the Reforma- 
tion. 

This study supports Weber’s thesis on the importance 
of the role of civic strata in a religious movement and 
demonstrates the importance of the role of ritualism in 
the conversion or the replacement of one religious faith 
by another. 207 pages. $2.70. Mic 58-5028 


VALUE JUDGMENTS IN SELECTED AMERICAN 
INTRODUCTORY SOCIOLOGY TEXTBOOKS, 1947-1950 


(L. C. Card No. Mic 58-2101) 


Louis Antoninus Ryan, O.P., Ph.D. 
The Ohio State University, 1957 


This research was initiated to investigate the hypothesis 
that a documented presentation of the role of value judg- 
ments in selected sociological writings might contribute 
to the clarification of sociology as a science. 

After an exploratory survey, five leading American 
introductory sociology textbooks published between 1947 
and 1950 were selected for intensive examination. The 
research steps include an interpretation of the data them- 
selves through a content-analysis procedure and socio- 
cultural interpretation. 

The first chapter deals with the rationale and method- 
ology of the project. The content-analysis technique is 
described in detail, including a word list, the classifica- 
tion of value-judgment items into general categories 
(society, values, religion, sociology, psychology, science, 
social science, and philosophy), and the description of ten 
types of value judgments. A value judgment is defined as 
the expression of an attitude of desire, interest, or pref- 
erence. 

Chapter II presents the data obtained through the con- 
tent analysis. The rank order of the items according to 
content categories, as well as illustrative types of value 
judgments for the whole body of readings, is given. A 
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summary presents the value positions of the textbook au- 

thors in the eight content categories. From these value- 

judgment data ten central attitudes are selected as typical 
of the whole body of readings. 

The following are found to be the central attitudes: 
(1) Science is the organization of knowledge obtained through 
empirical observation. It tells us the real reasons for 
things. (2) Common-sense knowledge is not to be trusted. 
(3) Values are esentailly subjective attitudes. (4) Sociology 
is, or should be striving to become, a natural science. 

(5) Human intelligence is not essentially different from that 
of animals; and human activity is largely determined by 
either environmental or psychological factors. (6) Society 
confers personality upon the individual. (7) Cultural vari- 
ability and moral relativism are characteristics of social 
life. (8) Progress is the comprehensive goal of society. 

(9) The ideal of democratic liberalism is the goal at which 
social institutions must ever more fully aim. (10) Religion 
is nonrational and nonscientific, not based on objective 
facts. 

Chapter III contains a critique of these ten central 
attitudes. Consideration is given to their semantic and 
epistemological aspects and to the philosophical, psycho- 
logical, and sociological assumptions underlying them. 

Chapter IV attempts briefly to relate the central atti- 
tudes to such sociocultural factors as may be presumed 
to influence the authors of the textbooks under study. The 
central attitudes are compared with characteristics of the 
society and culture of the United States. Some observations 
are made and hypotheses drawn on sociocultural factors 
likely to affect the writing of introductory sociology text- 
books in particular. 

Chapter V presents a brief summary and suggestions 
for further research. The appendies contain a more de- 
tailed description of the methodological steps of the re- 
search, plus sample sheets illustrating the extracts taken 
from the textbooks and the value-judgment work sheets. 

The ten central attitudes of the textbooks were found, 
upon critical analysis, to suffer from lack of clarity and 
consistency because of the presence of implicit and ques- 
tionable assumptions regarding the nature of social reality, 
the process of human knowledge, and the postulates bor- 
rowed from other disciplines. Some correspondence be- 
tween the general characteristics of American culture and 
the central attitudes of the textbook authors is noted; some 
of these attitudes, however, seem to be restricted to soci- 
ologists themselves. A more definitive explanation must 
await upon the development of an adequate theory of the 
interrelationships between culture and personality and a 
sociology of intellectual behavior applying this theory. 

374 pages. $4.80. 


A DIMENSIONAL THEORY OF RECIDIVISM 
(Publication No. 24,454) 
Clarence C. Sherwood, Ph.D. 
New York University, 1955 
Adviser: H. Ashley Weeks 


The thesis attempts to develop and test a dimensional 
theory concerning recidivism of criminal behavior. 





The theory attempts to integrate: (1) attitudes toward 
authority figures -- the Authority Dimension; (2) attitudes 
concerning the trust or acceptance of others -- the Accept- 
ance of Others Dimension; and (3) a Situational Dimension 














-- the extent to which the situation is “structured” for the 


individual. By “structuring” is meant: (a) the relative 
freedom of choice of individuals or groups for interaction 
which the individual has in the situation, and (b) the extent 
to which interaction with others tends to be compulsory 
within the situation. | 
For simplicity and clarity of theory development and 


feasibility of testing, each of these dimensions is dichoto- 


mized, and individuals are considered classifiable into 
one or the other, but not into both, of the categories for 
each dimension. For the Authority dimension an individual 
is type A if he is relatively accepting of authority figures, 
and type A’ if he is relatively non-accepting of authority 
figures. For the Acceptance of Others dimension an indi- 
vidual is type O if he is relatively accepting, and type O’ 
if he is relatively rejecting of others. For the Situational 
dimension an individual is classifiable as S when the situ- 
ation he is in is relatively structured, and S’ when the 
situation is relatively unstructured. 

A basic set of eleven postulates is given, from which 
some theorems are derived for relatively structured situ- 
ations, and other theorems are derived for relatively un- 
structured situations. 

For relatively structured situations: 


Theorem I -- Type A’OS individuais are less likely 
to behave unacceptably (to fail) than type AOS. 

Theorem II -- Type AOS individuals are less likely 
to behave unacceptably than type AO’S. 

Theorem III -- Type AO’S individuals are less likely 
to behave unacceptably than type A’O’S. 


For relatively unstructured situations: 








Theorem IV -- Type AO’S’ individuals are less likely 
to behave unacceptably than type AOS’. 

Theorem V--- Type AOS’ individuals are less likely 
to behave unacceptably than type A’O’S’. 

Theorem VI -- Type A’O’S’ individuals are less likely 
to behave unacceptably than type A’OS’. 








A testing of the theory is carried out using data gath- 
ered for the “Highfields Project” -- an evaluation research 
study of a new treatment program in New Jersey for youth- 
ful offenders. The data utilized consists of behavior rec- 
ords of the boys both while at Highfields and after release, 
and attitudinal information derived by questionnaire. The 
same attitudinal information was collected at the time of 
release from the institution as was collected at the time 
of entrance. The Highfields situation is classified as a 
relatively structured situation. Boys who were sent to 
another detention facility because they committed infrac- 
tions of the rules while at Highfields are classified as 
having failed in the structured situation. The post-release 
situation is classified as relatively unstructured. Boys 
who successfully completed their stay at Highfields but 
who were sent back to a detention facility because they 
committed infractions of society’s rules are classified 
as having failed in the relatively unstructured situation. 
Boys are classified on the Authority and Acceptance of 
Others dimensions by use of Guttman scales derived from 
the attitudinal data. Pre-test attitudes (from the question- 
naire administered at the time of entrance to the institution) 
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are used to classify boys with respect to the Authority and 
Acceptance of Others dimensions is the relatively struc- 
tured situation. Post-test attitudes (from the questionnaire 
administered at the time of release from the institution) 
are used to classify boys with respect to the Authority and 
Acceptance of Others dimensions in the relatively unstruc- 
tured situation. The sample consists of 179 cases for the 
in-Highfields situation and 139 cases for the post-release 
situation. The theorems are tested by a comparison of the 
failure rates for the various types of individuals (catego- 
rized with respect to the Authority andAcceptance of Others 
and Situational dimensions). Significance of differences be- 
tween percentages is the statistical device used. Chi- 
Square tests for significance are employed in testing the 
statistical significance of the overall patterning of failure 
rates for the various categories in the structured and in 
the unstructured situations. In addition these orderings of 
failure rates are examined to see if they hold true when a 
number of other factors previously found to be related to 
recidivism (for the Highfield sample) are held constant. 
The factors are: number of previous delinquencies, age, 
education and race. 

The theorems tend to be verified, and the overall find- 
ings tend to support the theory. 

111 pages. $2.00. Mic 58-5029 


INTERLOCKING ROLE THEORY AND RECIDIVISM 
(Publication No. 24,455) 


Sylvia R. Sherwood, Ph.D. 
New York University, 1955 


Adviser: H. Ashley Weeks 


A particular theoretical conceptualization -- Inter- 
locking Roles -- is presented and theoretical formulations 
involving this conceptualization are developed. Examples 
are given of other concepts, such as Primary Group and 
Folk Society, which could be defined in terms of Interlock- 
ing Role terminology. The concept of Interlocking Roles 
refers to the extent to which the various roles that an 
individual is expected to play as an occupant of various 
status positions are sanctioned by the same “others.” An 
interlocked role system (interlockingness) exists for any 
given individual when for him any one significant other is 
common to the roles corresponding to at least two of the 
status positions occupied by the given individual. Complete 
interlockingness exists for an individual when all signifi- 
cant others are significant others for all his status posi- 
tions. Serveral components of Interlocking Roles are 
presented: source interlockingness (size of the cluster of 
status positions having the same significant other in com- 
mon); the potential number of source relationships (each 
status position for which a given “other” is a significant 
other constituting a source relationship); the kind or type 
of significant other common to a given cluster of status 
positions; the degree to which a given status position is 
important to an individual; and the degree to which there 
are variations in the definitions of the roles for the same 
status positions by different significant others. 

Interlocking Role theory takes the position that an in- 
dividual’s perception of the interlockingness of his role 





system is a factor in his behavior. If the role definitions 
tend to be in the same direction, the greater the interlock- 
ingness the greater is the likelihood of conformity. The 
greater the degree of importance of a given significant 
other to an individual, the greater is the influence of the 
significant other. Should a potential source relationship 

be perceived as an actual source relationship, the individ- 
ual is more likely, now than previously, to consciously take 
into consideration the role definitions of the significant 
other involved in the source relationship. 

In order to see whether or not Interlocking Role theory 
can be used to interpret data gathered in a study of recidi- 
vist behavior of delinquents, certain factors are selected 
for analysis. The sample about which the data is con- 
cerned consist of boys released from Highfields and a com- 
parable group of boys released from Annandale -- two 
different types of detention facilities in New Jersey. The 
samples consist of 140 boys who were released from High- 
fields on or prior to January 1, 1954, and 55 comparable 
boys who were released from Annandale on or prior to 
January 1, 1954. Any boy who, after release from the 
institution, violated the law by January 1, 1955 and was 
reinstitutionalized, is considered to have failed (to be a 
recidivist). 

The selection of the factors for analysis is based upon 
assumptions of the relevancy of these factors to the concept 
of Interlocking Roles. The factors selected are: degree of 
urbanization; degree of residential mobility; and the type 
of home (broken or intact). Subsidiary factors are: the 
employment status of the mother; age; and number of 
associates on the offense for which the boy was institution- 
alized. 

Analysis of the relationship of each of these factors to 
Interlocking Role theory is presented and hypotheses con- 
cerning the relationship of each of these factors to recidi- 
vism formulated. Each hypothesis is tested by comparing | 
the failure rates of boys from each of the two samples in 
terms of these background factors. Tests for statistical 
significance are made by the use of significance of differ- 
ences between percentages. For these comparisons, al- 
though all the differences which are found (with but one 
exception) tend to be in the hypothesized direction for 
both the Highfields and the Annandale samples, statistically 
significant differences are found only for the factor of 
“mobility.” For both samples: the greater the degree of 
urbanization the higher is the failure rate; the greater the 
residential mobility, the higher is the failure rate; boys 
from broken homes fail at a higher rate than boys from 
homes which are intact; boys whose mothers are employed 
outside the home fail at a higher rate than boys whose 
mothers are housewives; older boys fail at a higher rate 
than younger boys. For the factor of number of associates, 
however, the greater the number of associates, the lower 
is the failure rate for Highfield, but the higher the failure 
rate for Annandale. | 

A further detailed study is made of a number of these 
factors using Interlocking Role analysis to interpret the 
findings. In addition, since a comparison of the two de- 
tention facilities suggested that Annandale tends to break 
down the interlockingness of an individual’s role system 
more than Highfields, a comparison is made of the failure 
rates of boys from the two facilities, controlling for 
factors considered relevant to the interlockingness of a 
boy’s role system. Almost without exception, it is found 
that the failure rates of boys from Annandale are higher 
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than the failure rates of the boys from Highfields. 
75 pages. $2.00. Mic 58-5030 


SOCIOLOGY, FAMILY 


MEANS OF ACHIEVING ADJUSTMENT TO MARITAL 
PROBLEMS AMONG THE FAMILIES 
OF COLLEGE STUDENTS | 


(L. C. Card No. Mic 58-1525) 


Martin LaVern Norris, Ph.D. 
Louisiana State University, 1958 
Supervisor: Professor Paul H. Price 

Literature on marital adjustment reveals divergent 
viewpoints concerning the relative merits of quarreling and 
discussion as means of resolving marital problems. Be- 
cause of insufficient scientific data, a study was undertaken 
to test five general hypotheses regarding the problem- 
solving process in marriage. 

The case study and statistical methods of investigation 
were utilized. Questionnaires were completed by 186 single 
college students, 31 parents of single students, and 41 mar- 
ried students. Interviews, personality tests, and marital 
success schedules were also utilized. The validity of 
students’ responses regarding their parents’ marital re- 
lationships was satisfactorily established by comparing 
those of thirty students with corresponding responses of 
their parents and by comparing the family adjustment 
scores (Minnesota Personality Scale) of 148 students with 
questionnaire data. 

Major findings for data submitted by single students 
will be presented in relation to the hypotheses tested. 

First, all married couples have problems to which they 
must adjust, but these problems are not sufficiently severe 
in some marriages as to be regarded as conflict. Five 
students feel that their parents have never had marital 
problems as defined in the study, but other responses 
suggest the presence of at least minor problems. Marital 
problems are not even slightly serious for almost half of 
the couples, and one-sixth have an always harmonious 
relationship. Thus problems are present in at least nearly 
all marriages but conflict, defined as “emotionalized and 
violent opposition,” is absent in some. 

Second, various methods are used by different couples 
as the most usual ways of solving marital problems, and 
the us use of quarreling is totally absent in some marriages. 
Over half the parents use discussion and over one-fourth 
use quarreling as the most frequent means of resolving 
problems. Overlooking the problem, withdrawal, and con- 
sulting a third person are most often used by the remainder, 
and fighting and threats are sometimes used. Fourteen per 
cent never use quarreling. 

Third, those persons who customarily use one method 
can be differentiated from those who use another on the 
basis of certain personal, social, and cultural character- 
istics. Associations significant at the 5 per cent level of 
confidence (chi-square test) reveal that husbands and 
wives who usually discuss their problems are more likely 




































































than those who usually quarrel to have fewer personal, 
social, and cultural differences, fewer and less serious 
marital problems, more favorable and fewer unfavorable 
personality characteristics, and a greater degree of love 
for each other. The discussing and quarreling groups are 
not significantly different for occupation, income, residence, 
education, and religion. 

Fourth, in terms of effectiveness, some methods are 
more likely to produce satisfactory adjustments to prob- 
lems and a higher degree of marital success and happiness 
than others. Significant relationships suggest that the 
discussing couples are more likely than the quarreling 
couples to achieve satisfactory adjustments to marital 
problems and to have higher degrees of marital happiness 
and success. 

Fifth, there is a definite relationship between the meth- 
ods used by parents in resolving marital problems and the 
personality adjustment of children in the family. Signifi-— 
cant negative associations exist between the frequency of 
parental quarreling heard by students during childhood and 
their childhood happiness, present happiness, family adjust- 
ment scores, and ability to make friends. Significant posi- 
tive associations exist for stubborn, angers easily, irritable, 
and easily depressed. Associations for morale, social ad- 
justment, and emotionality scores on the Minnesota Per- 
sonality Scale are non-significant. 

The findings suggest that none of the hypotheses can be 
fully rejected. With few exceptions, data submitted by the 
parents of single students and by married students lend 
support to the findings. 337 pages. $4.35. 



























































THE ADMINISTRATIVE ASPECTS OF A 
STATE-WIDE CHILD PLACEMENT AGENCY 


(Publication No. 23,469) 


Myrtle Rose Reul, Ed.D. 
Michigan State University, 1957 


OBJECTIVES 


This study, covering the present administrative struc- 
ture of the Michigan Children’s Aid Society, was one-eighth 
of a thirty-two month study made by the writer, sponsored 
by the Michigan United Fund, Michigan Welfare League and 
the Michigan Children’s Aid Society. It compares the agen- 
cy’s administrative aspects with recommended practices 
in social work and with similar agencies outside of Michi- 
gan. Specific recommendations as to expansion of the 
agency with particular emphasis on budget and personnel 
are included in this study as this was one charge given to 
the writer by the sponsors of the larger study. 


THE SAMPLE 


The sample was the total staff and boards of the Michi- 
gan Children’s Aid Society; sixteen girls in the institution 
Chapin Hall; 1,399 individuals outside the agency; 732 
adoptive parents; and 597 boarding parents. 


METHODOLOGY 


The study had direction from a general committee 
representative of Michigan, by consultants in child welfare, 
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and by the survey director of the Child Welfare Leacue of 
America. Two other committees, one of research special- 
ists, the other of Michigan Children’s Aid Society board 
members, gave consultation. Data was gathered through 
personal interviews. Agency records were examined and 
the relationship to other social welfare agencies was evalu- 
ated in light of Child Welfare League of America standards. 
Each county was visited; interviews were held with agen- 
cies, professional groups and with lay citizens. Staff and 
board members were interviewed, board meetings were 
attended, and board minutes, historical records, and docu- 
ments were read. 


FINDINGS 


The Michigan Children’s Aid Society, a private non- 
sectarian state-wide child welfare agency that offers 
adoptive services, boarding care services, services to 
unmarried mothers, protective services to children and 
institutional care for adolescent girls, has a central office 
in Detroit and is directed by a forty-member state board 
of trustees. Financial support is from Community Chests, 
the Michigan United Fund, foundations, contributions and 
reimbursement from clients. ‘The agency has ten branches © 
and four patterns of administration and financial support. 
(1) Seven branches having policy-making boards receive 
full local support; (2) One branch has a policy-making board 
and receives one-tenth of its support from the Michigan 
United Fund through the central office; (3) Two branches 
having advisory boards receive full support through the 
central office; (4) Thirty-nine counties, divided into five 
districts, are served direct by staff employed by the central 
office. 

The articles of association and by-laws of the central 
office are outmoded. The ten branches are in a similar 
position with constitutions patterned after the central office. 
The state by-laws do not provide for terminal periods of 
board membership; until 1956 it was general practice in 
this agency to re-nominate members. During this study 
the board made much effort to take a more active part in 
the agency program. ; 

The central office administrative staff consists of three 
persons-~-a general secretary, a director of children’s 
services, and an assistant director of children’s services 
--who are responsible for the central office and direct 
supervision in thirty-nine counties. This administrative 
staff is also responsible for branch coordination and adop- 
tive matching for the state-wide program. 

Eight of the branch executives are responsible for staff 
supervision and direct casework in addition to executive 
duties. Two branches have supervisors who share admin- 
istrative responsibilities with the executives. 

The branches and the central office districts are in need 
of additional staff and larger budgets to meet present de- 
mands. This writer feels that the services of the agency 
cannot meet the need unless additional branches and re- 
gional offices locally supported are established and staffed 
with qualified personnel. 439 pages. $5.60. Mic 58-5031 





SOCIOLOGY, PUBLIC WELFARE 


A STUDY OF THE COMMUNITY SERVICES 
COMMITTEE PROGRAM OF THE CONGRESS 
OF INDUSTRIAL ORGANIZATIONS 


(L. C. Card No. Mic 58-2058) 


Ernest William Cook, Ph.D. 
The Ohio State University, 1957 


The Community Services Committee program has been 
in operation for twelve years, first as a part of the Con- 
gress of Industrial Organizations, and more recently as a 
part of the American Federation of Labor-Congress of 
Industrial Organizations. It is a program designed to relate 
organized social welfare services in the community to the 
needs of the union and its members. A study of this pro- 
gram is therefore a good medium for the study of commu- 
nity organization for social-welfare theory. The purpose 
of this study is to test the thecry of involvement in the 
community organization process through a study of the 
Congress of Industrial Organizations’ Community Services 
Committee program. 

An attempt is made in the study to relate the know'-dge 
and understanding of the Community Services Committee 
program of the union member to the degree of his involve- 
ment in it. In order to make this comparison, the union 
movement was divided into four levels. The first level was 
that of the national, state, and community-wide leadership. 
The three other levels were all within particular locals 
and were the local’s officers, the local’s union counselor, 
and the local’s rank and file. Historical data and policy 
writings were utilized in studying the first level, as well 
as personal interviews with selected leaders. In the locals, 
pratically all data were collected by personal interview. 
The over all data for the locals were gathered in three 
locals picked for their representative character in the 


Community Services Committee program. All of the offi- 


cers and union counselors were given personal interviews. 
Many meetings were attended, and discussions were held 
with the local leaders concerning the Community Services 
Committee program. A sample was taken of the rank and 
file in two other locals, one a Congress of Industrial Or- 
ganizations local, and the other an independent union. The 
interviews at all levels were designed for the purpose of 
ascertaining the knowledge and understanding which the 
individuals interviewed had about the Community Services 
Committee program. Their knowledge and understanding 
were related to the over-all objectives and ideals of the 
program as determined by the national policy and program 
statements. 

The results of the study showed that there was a close 
relationship between the amount of knowledge and under- 
standing and the amount of involvement. The national, 
state, and community-wide leaders had the greatest knowl- 
edge and understanding, and their involvement was great, 
since they had developed the program and were promoting 
it as a constitutional responsibility. The union counselors 
were on the second level of knowledge and understanding 
as a result of their close emotional involvement with the 
person needing help and receiving it. The local officers 
had less understanding and knowledge and little involve- 
ment since they had no personal stake in the program and 
were interested only superficially as a part of their job. 
The rank and file for the most part had no knowledge or 
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understanding and no involvement, although a few of them 
who had been referred to a social service were very much 
aware of the program owing to a close personal involve- 
ment. 

This study shows that the Community Services Commit- 
tee program is a strong and important part of the union’s 
organization. It also shows that there are limits to which 
the program can develop in normal times because of the 
involvement principles of community organization for 
social welfare according to which an individual will be 
interested in and support a program only as he is person- 
ally involved in the objectives of the program. 

130 pages. $2.00. 


A GUIDE TO THE PLANNING OF CURRICULUM 
FOR THE PRE-PROFESSIONAL PREPARATION 
OF RECREATION LEADERSHIP 


(L. C. Card No. Mic 58-605) 


Charles Frederick Weckwerth, Ed.D. 
New York University, 1957 


The purpose of this study was to uncover some curricu- 
lum guidelines toward education and training for organized 
recreation leadership. Among changes influenced by the 
Industrial Revolution in America, the new leisure contrib- 
uted to a new milieu - URBANIZATION. In this setting 
four facets of an organized community recreation move- 
ment developed: tax supported agencies; voluntary sup- 
ported agencies; privately supported organizations; com- 
mercial amusements. At present some 40,000 leadership 
positions exist among the first three categories named. 
Annually some 4,600 vacancies require personnel for lei- 
sure time-recreation leadership. Approximately seventy- 
five colleges and universities now prepare recreation lea- 
dership. It was on this need, a guide to curriculum for 
recreation leadership, that this investigation was focused. 

Analytical and philosophical methods were used in this 
investigation. For control a number of techniques were 
employed: library research; questionnaire studies; de- 
scriptive analyses; elementary statistical analyses via 
charts and tables; correspondence; interviews and one 
conference meeting; flow-charts and checklist diagrams. 

With the aid of a checklist of one hundred eight-three 
respondents, the investigator located known research basic 
to the job duties of recreation leadership. After analysis 
of this research, eight master functions were identified 
as being inherent and generic to the mission of recreation 
leadership: RESEARCHING, INTERPRETING, PLANNING, 
ORGANIZING, DOING, MANAGING, RELATING, EVALU- 
ATING. These were checked via questionnaire by séventy- 
five respondents located in nine census regions of the USA 
and in one province in Canada, representing sixty-one 
public, voluntary, and college and university agencies. An 
eighty-five per cent return (64) was received. Of these 
respondents (64) forty-four per cent (28) were operating 
personnel and fifty-six per cent (36) training personnel. 
Eighty-six per cent of the sixty-four respondents were in 
agreement with the eight master functions, giving evidence 
of being inherent to the mission of recreation leadership, 
ten per cent registered disagreement, and four per cent 
made no reply. Agreement with each of the eight functions 





ranged from seventy-six per cent to ninety-two per cent 

to provide evidence of generic relationships. Illustrative 
competencies within each of the eight master functions was 
next checked by questionnaire with fifty-three (84%) of the 
original sixty-three respondents. This time respondents 
registered a ninety per cent agreement with the function- 
competencies. It was concluded that the eight master 
functions were reasonably reliable to serve as special 
foundations for the curriculum planning. 

The eight functions, together with the concepts MAN, 
LEISURE, PLAY-RECREATION, were included on a verti- 
cal ordinate. Six units from the time-line development of 
mankind, MAN, GROUPS, SOCIETIES, INSTITUTIONS, 
CULTURES, CIVILIZATIONS, were assumed to serve as 
general foundations and were included as the abscissa 
ordinate. Together, these coordinates and concepts com- 
prise a synthetic curriculum designed to serve as guide 
lines to planning. A fourth sub-problem considered local 
organization problems. 

Nine conclusions drawn from the data assembled are: 
1. Organized community recreation is today recognized as 
a new social institution. 2. Recreation is considered to be 
human value experience and therefore belongs to no single 
agency but to people. 3. Newly organized community rec- 
reation has created a new need - education and training for 
recreation leadership. 4. This need will continue for many 
years to come. 5. Colleges and universities are now rec- 
ognizing this need for leadership and are training personnel. 
6. Research is meagre and is needed in this field of rec- 
reation leadership training. 7. At least eight master func- 
tions can now serve as curriculum guide lines for recrea- 
tion leadership preparation. 8. Agency program operations 
and college-university training programs are by nature 
and nurture multiple in number and variety but only one 
focus appears to be valid for both operating and training 
personnel. 9. Curriculum planning is a local function and 
faculty held responsible needs academic freedom and, in 
turn, needs to provide a reasonable amount of flexibility 
within this special curriculum field. 801 pages. $10.15 


SOCIOLOGY, RACE QUESTION 


THE RACIAL INTEGRATION MOVEMENT IN THE 
STATE UNIVERSITIES OF THE SOUTH, 1933-1954: A 
STUDY OF THE RECENT MOVEMENT IN EDUCATION 

WHICH HAS SEEN THE PARTIAL BREAKING 
DOWN OF NEGRO SEGREGATION IN THE 
SOUTHERN STATE UNIVERSITIES 


(Publication No. 20,279) 


Roland F. Dalomba, Ph.D. 
New York University, 1956. 


Following the abolition of slavery, racial segregation 
had been superimposed upon the public educational system 
of the South through the enactment of state laws. In approx- 
imately 1933, however, a movement was begun by civil 
rights agencies to break down educational segregation by 
bringing lawsuits for the entry of Negro students into 
the Southern state universities. This movement was to 
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culminate in the United States Supreme Court decision of 
May, 1954, which nullified state laws requiring race sepa- 
ration in public schools. 

The state univerisities of the South were deliberately 
selected as a legal testing ground because it was easier 
to demonstrate a lack of physical equality on the highest 
academic level. The success of many of the test cases 
seemed to have been a prelude to the nullifying court deci- 
sion of 1954, and seemed to have opened the way to the in- 
tegration of thousands of Negro students into formerly all- 
white Southern institutions. However, while the winning 
of lawsuits involving educational segregation may have been 
the most obvious cause of progress toward integration in 
Southern schools, it appears to have been believed by the 
agencies, officials and newsmen most intimately associated 
with the movement that court decisions constituted only one 
of many factors which were present and played a vital part. 

The objective of the present study was to identify the 
principal factor believed to have affected the racial inte- 
gration movement, to appraise these factors, and to point 
out their implications. In doing this, the statements of 
sources closely concerned with the educational integration 
movement were used. To achieve a balance of opinion, the 
sources were selected to represent both the anti and the 
pro-segregationist point of view. The former included such 
agencies as the National Association for the Advancement 
of Colored People, the American Jewish Congress, etc. 
The latter included such publications as the Richmond 
Times-Dispatch and the Birmingham News. Also used 
were such Negro publications as the Norfolk Journal and 
Guide, and such government publications as the Congres- 
sional Record, and those of the United States Office of 
Education. 

The statements mentioned above were expressed beliefs 
which linked various factors with educational integration. 
When the statements were compiled, it was found that eight 
factors had been referred to in twenty-eight or more state- 
ments. The factors were racial mores, court decisions, 
economic pressure, political pressure, world situation, 
social need, public opinion, and church influence--ranked 
in that order according to the number of statements attri- 
buted to them. 

Statements pertaining to principal factors were next 
classified by type--pro and anti-segregation; and as to 
time, in three periods: 1933-1938, 1938-1950, 1950-1954. 

Following the tabulation of statements, a discussion of 
each principal factor was made, in which statements con- 
cerning the factor were presented and analyzed. Conclud- 
ing each discussion was a summary of opinion, followed by 
an appraisal of the factor based upon the views expressed. 

An overall appraisal of factors was made, at the end of 
the individual discussions, which arrived at the following 
general conclusion: Since the pro-segregation viewpoint 
was supported by only 26.6% of the statements compiled, 
the anti-segregationist viewpoint appeared to have weight. 
The belief of the latter seemed to be that court decisions 
alone would never accomplish educational integration; but 
that the presence of all of the principal factors, working 
in concert, would be the most effective means of breaking 
down segregation in Southern public education. 

Finally, the possible educational and social outcomes of 
the movement were set forth. These consisted of impli- 
cations concerning the future of Negro colleges, of Negro 
teachers, of both white and Negro students, and of Southern 
society under educational integration in the South. 

_ .271 pages. $3.50. Mic 58-5032 












































THE RANK ORDER OF SENSITIVITY TO 
DISCRIMINATIONS OF NEGROES IN 
ORANGEBURG, SOUTH CAROLINA 


(L. C. Card No. Mic 58-2078) 


William Harry Howell, Ph.D. 
The Ohio State University, 1957 


Statement of the Problem 





The purpose of the study was to ascertain the rank 
order of sensitivity to discriminations of Negroes in 
Orangeburg, South Carolina. The following six general 


types of discriminations were examined: economic dis- 


criminations; discriminations by law officials and agen- 
cies; political discriminations; discriminations in access 
to public services and facilities; discriminations in the 
several etiquetts -- courtesies and respect; and discrimi- 
nations in sexual intercourse and intermarriage. In addi- 
tion, an effort was made to discover the relationships of 
age, sex, occupation, years of schooling, and familiarity 
with the “times” and the way that individuals ranked the 
types of discriminations. 


Justification for the Study 





The purpose of the study was to present information 
which would provide (1) a better understanding of the 
present Negro-white relationships, (2) knowledge of the 
factors that have contributed to the development of negative 
Negro-white relations, and (3) methods by which antago- 
nistic attitudes can be reduced. If we can discover the 
attitudes toward certain phenomena, we may be able not 
only to explain social tension between two groups but also 
to predict conditions under which tension arises. 


Procedure 


The data concerning the rank order of discriminations 
were collected from a representative sample of Negroes 
in Orangeburg, South Carolina, by the use of a scale com- 
posed of 96 instances of discriminations which represented 


' the six specific types enumerated. It is claimed that the 


scale used in this study measured the degree of serious- 
ness with which Negroes in Orangeburg, South Carolina, 
view (a) a number of instances of six types of discrimi- 
nations, and consequently (b) the six types of discrimi- 
nations. Logically, if Negroes should indicate that in- 
stances of one type of discrimination were more serious 
than instances of another type, it would be reasonable 
to assume that resentment of and resistance to the 
first type would be greater. To put it in terms of the 
study, it would mean that instances of the first type would 
be resented with greater intensity than those of the second, 
thus giving a rank order for the two types of discrimi- 
nations. 


Findings 





It was found that, generally, Negroes in Orangeburg, 
South Carolina, resent all discriminations moderately 
or very much. A second general finding is that the 
sensitivity of Negroes to discrimination can be quanti- 
fied. 

Specific findings concerning the questions raised in 
this study are as follows: 
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1. On the basis of the findings, there are no significant 
differences between male and female Negroes in sensitivity 
to discrimination. 

2. Age seems to be a significant correlate of sensitivity 
to discrimination. 

3. On the surface, occupation seems to be significantly 
related to sensitivity to discrimination. 

4, The number of years of schooling completed is not 
significantly related to sensitivity to discrimination as 
determined by the critical ratio. 

0. Familiarity with the times is not a significant cor- 
relate of sensitivity to discrimination. 


Conclusions 





Evidence from this study indicates that, generally, 
Negroes in Orangeburg, South Carolina, resent all discrim- 
inations in varying degrees. Furthermore, when six gen- 
eral types of discriminations are examined in terms of 
their seriousness, a rank order can be obtained. 

102 pages. $2.00. 


LAW AND SOCIAL CHANGE: A STUDY OF THE 
IMPACT OF NEW LEGAL REQUIREMENTS 
AFFECTING EQUALITY OF EDUCATIONAL 

OPPORTUNITIES FOR NEGROES UPON CERTAIN 

CUSTCMARY OFFICIAL BEHAVIORS 
IN THE SOUTH, 1938-1952 


(Publication No. 24,441) 


Butler Alfonso Jones, Ph.D. 
New York University, 1955 


Adviser: Wellman J. Warner 


The validity of the old Sumnerian dictum that where the 
mores are in opposition, law is ineffective has never been 
seriously challenged in the literature of sociology in the 
United States. This study seeks to perform that task 
through an investigation of the limits of effective legal 
action. It focuses on the ways in which new legal require- 
ments were made operative upon a given body of customary 
official behaviors. For purposes of this investigation a 
new legal requirement is defined as any legislative Act 
and/or judicial interpretation by which existent precedents 
in law are broadened in such fashion as (a) to make illegal 
any long-established practice, policy, or custom hitherto- 
fore regarded as legal and/or (b) utilized for the purpose 
of creating additional precedents applicable to new social 
interpretations of old factual situations. A mos is defined 
as a prescription in the folkways deemed to have survival 
value for the group. Customary official behavior is any 
traditional way of acting or perceiving which has been 
incorporated in the official exercise of politically created 
powers. The specific new legal requirements whose impact 
has been chosen for analysis and study are those which 
have emerged out of the efforts of Negroes toachieve equal- 
ity of educational opportunity in the mandatory school sep- 
aration states; the customary official behaviors chosen 
are those which relate to the day-to-day operation of the 
tax-supported educational institutions in these states. Of 
these customary official behaviors three have been selected 











as of crucial significance. They are (1) the practice of 
systematically diverting to the use of a single set of schools 
(the schools for white children) a disproportionate share 

of the total funds received for the support of all schools -- 
those for Negro and white children alike, (2) the use of a 
discriminatory teacher-pay system based on race, and 

(3) the continued reliance upon outside (philanthropic) 
agencies and the Negro community as major sources of 
support for the Negro schools. The seventeen states and 
the District of Columbia where mandatory separation of the 
races in the public schools obtains (1953) are, for purposes 
of this investigation, conceived of as an entity held together 
by a shared belief in the survival value of legally enforced 
social separation. Within these states the public education 
bureaucracy operates as a closed system in which the 
distinguishing elements are the customary official behav- 
iors described above. 

The study is historico-descriptive in nature dealing 
with a before-and-after situation. Prior to 1938 the cus- 
tomary official practices treated were relatively undis- 
turbed. Consequently, free public education for Negroes 
in the segregation states was uniformly inferior to that 
provided for white citizens. In 1938 the Negroes of the 
South decided to effect a major change in the social struc- 
ture of the region. The consciously selected instrument 
for the achievement of this purpose wes the law suit di- 
rected to the forced abandonment of these customary 


official practices. Between 1938 and 1952 a series of new 


legal requirements concerning the operation of the prac- 
tices emerged. From an examination of the data relevant 
to the manner in which the members of the public education 
bureaucracy responded, these tentative conclusions seem 
established: 


1. Prior to 1938 Negroes were systematically discrimi- 
nated against at all levels of the public education struc- 
ture in the mandatory segregation states of the union. 


. The discriminations which operated against Negroes 
in the public education structure stemmed from the 
adoption of certain common role-perceptions among 
the public school officials of the region. 


. In 1938 there began a concerted legal attack upon the 
customary official practices arising out of the common 
role-perceptions among public school officials in the 
South. 


. As a consequence of the legal attacks upon the de- 
scribed cfficial practices, new legal principles di- 
rected to their prohibition emerged. : 


. The initial response of members of the public school 
bureaucracy to the new legal requirements were efforts 
to conform while maintaining the traditional race re- 
lations structure. 


. The initial efforts of public school officials to conform 
to the new legal requirements while maintaining the 
traditional race relations structure failed and the 
pattern of separation was breached. 


. The majority of judge-members of the law-organization 
in the South conceived of their role as protectors and 
defenders of the traditional separation scheme and 
sought to fit the new legal requirements to the condi- 
tions of that arrangement. Whenthese efforts appeared 
to fail, these judge-members of the law-organization 
turned to an open defense of the system of separation. 
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Finally, the present study suggests the need for similar 
studies directedto the analysis of other aspects of behavior 
which find strong support in the mores and which are sub- 
jected in like manner to concerted legal attack before any 





definitive conclusions can be advanced as to the effective- 
ness of law as an instrument of social change in the face 
of opposing mores. 995 pages. $7.55. Mic 58-5033 
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THE DEVELOPMENT OF THE PROFESSIONAL STAGE 
DIRECTOR: A CRITICAL-HISTORICAL EXAMINATION 
OF REPRESENTATIVE PROFESSIONAL DIRECTORS 
ON THE NEW YORK STAGE, 1896-1916 


(L. C. Card No. Mic 58-1606) 


James Preston Cochran, Ph.D. 
State University of Iowa, 1958 


Chairman: Associate Professor William R. Reardon 


In recent years an increasing number of scholarly in- 
vestigations on the American theatre treating of the plays, 
the players, the public and the critics have been made. 
Overlooked almost completely by the researcher has been 
the professional director as he emerged slowly from rela- 
tive obscurity in the late nineteenth century to a position of 
eminence in the early twentieth century. The purpose of 
the present study has been to trace the emergence of the 
professional director on the New York stage from 1896 to 
1916, with a view of showing the causes which precipitated 
his transition from disciplinarian to interpreter and the 
manner in which he worked to achieve his goals. To this 
end, it was deemed necessary to adopt an approach--both 
critical and historical in nature--which could satisfy the 
requirements for so broad a problem. Ultimately, the 
most logical scheme for the presentation of the bulk of 
materials available on this topic resolved itself in the 
following manner. First, a chapter devoted to the causes 
giving rise to the professional director on the New York 
stage was attempted in a three-fold framework: Theatre 
as Big Business, Theatre as Spectacle and Realism, Theatre 
as a Mirror of Changing Public Tastes as evidenced in the 
continuing plea for capable and artistic stage direction by 
critical observers of the New York stage. The aim of this 
chapter was to show how the wholesale and mechanized 
production practices engendered by big business gave 
impetus to the need for an recognition of capable and artic- 
tic stage direction, and, indeed, marked the ascent of the 
director from disciplinarian to interpreter. Similar aims 
are upheld in the other two segments of the first chapter, 
in which the demands of spectacle and realism which im- 
posed heavy requirements and responsibilities on the office 
of stage director as well as the constant and continuing 
cry of critical observers for more authority, more recog- 
nition and finer artistic results are treated. The second 
chapter--also in a three-fold framework--attempts to 
show the working methods of ten representative profes- 
sional directors spanning the years 1896-1916 (Ben Teal, 
William Seymour, Joseph Humphreys, Clyde Fitch, Hugh 
Ford, Mrs. Fiske, George Marion, George Foster Platt, 
Eugene Presbrey, and John Emerson) in three stages of 








play production--the pre-rehearsal period, the rehearsal 
period, and the post-rehearsal period. 

Of particular interest and significance to this research 
has been the primary source materials uncovered in the 
personal files and clipping folders at the New York Public 
Library and the City of New York Museum Theatre Col- 
lections. In addition, the study has relied quite heavily on 
play reviews, play summaries, playbills, program notes, 
newspaper and magazine articles, public and personal 
interviews, letters, scrapbooks, theatre histories, biogra- 
phies, autobiographies, critical essays, and unpublished 
theses for corroborative and background materials. 

The findings of the present study reveal that the pro- 
fessional director’s emergence on the New York stage 
parallels the rise and fall of the powerful Theatrical Syn- 
dicate during the twenty-year period of its virtual control 
of the American theatre, for as the need for more plays to 
fill the burgeoning theatres of the Syndicate arose, a like 
need for more skilled directors arose simultaneously. 
Similarly, as the tastes of the times dictated lavish spec- 
tacle and accurate realistic details, so did the demand for 
directors who could satisfy the public’s theatrical palate 
dictate the course taken by the shrewd businessman who 
controlled the Syndicate. In a like manner, the hue and cry 
of critical observers for more authority, more recognition, 
and finer artistic results from the stage director finally 
moved the director into a position of central importance, 
redefining his functions, increasing his qualifications, 
recognizing his importance, and changing his title from 
disciplinarian to interpreter in the production process. 

494 pages. $6.30. 


AN INVESTIGATION OF PITCH, SOUND PRESSURE 
LEVEL, AND RATE IN INSTITUTIONALIZED 
MENTALLY RETARDED ADULTS 


(L. C. Card No. Mic 58-2004) 


Allan Barry Drexler, Ph.D. 
Purdue University, 1958 


Major Professor: M. D. Steer 


This investigation was concerned with the vocal char- 
acteristics of institutionalized, mentally retarded adults. 
Forty-nine subjects were selected randomly from the 
Muscatatuck State School for the mentally retarded in 
Indiana. Only those presenting organic etiologies and 
normal hearing were included in the study. The subjects 
selected were divided into groups on the basis of sex, age 
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(19-39 and 40-60 years), and I.Q. (10-34, 35-46, 47-58, 59- 
73). 

The study had two purposes: to report normative data 
on the voice variables of the mentally retarded subjects 
and to analyze the groups for differences with respect to 
those voice variables. Impromptu speech samples were 
recorded at Muscatatuck and analyzed in the Purdue Speech 
Laboratory. The variables investigated were: meanfunda- 
mental frequency, standard deviation of the frequencies 
measured, relative soundpressure level, standard deviation 
of sound pressure level, words per minute for total time, 
words per minute for a single utterance, and phonation/ 
time ratio. 

Means and 95 per cent confidence limits on the means 
were determined for the above voice variables. The data 
were also subjected to an analysis of variance in order to 
satisfy the comparative aspects of the investigation. 

Within the limitations of the study, the following con- 
clusions were presented. 


1. The mean fundamental frequency levels employed by 
the mentally retarded males and females in this 
study were 34.3 and 41.5 semitones above OFL re- 
spectively, with the females employing significantly 
higher pitch levels than the males. Within the ranges 
samples in this investigation, age and intelligence 
appear to have no effect upon mean pitch level. The 
mean pitch levels employed by institutionalized 
mentally retarded adult males and females do not 
differ greatly from those employed by normal adult 
males and females. 


. The mean standard deviations of frequencies meas- 
ured for the mentally retarded males and females 
in this study were 2.8 and 4.3 semitones respectively, 
with the females showing significantly more pitch 
variability than the males. There was a tendency 
for pitch variability to increase with age. Differ- 
ences attributable to intelligence were non-signifi- 
cant. The amount of pitch variability employed by 
mentally retarded adult males does not appear to 
differ appreciably from that employed by normal 

adult males. However, this variable tends to be 
higher for mentally retarded adult females than for 
normal adult females. 


. Within the adult mentally retarded population studied, 
‘differences in relative mean sound pressure level 
attributable to age, sex, or intelligence were non- 
significant. 


The mean standard deviations of sound pressure 
level for the mentally retarded subjects in this study 
was 3.69 decibels. Differences in this variable 
attributable to age, sex, or intelligence were non- 
significant. 


The mean phonation/time ratio for the mentally 
retarded subjects in this study was .500 for the 
entire group, .428 for the 19 - 39 age group, and 
. 972 for the 40 - 60 age group. Differences attrib- 
utable to age and I.Q. were significant at the one 
per cent level and five per cent level, respectively. 
Differences attributable to sex were non-significant. 
The phonation/time ratios for the mentally retarded 
adults in the 19 - 39 age group tend to fall below 
those reported for normal adults. In the 40 - 60 age 





group, the phonation/time ratios tend to fall within 
the normal range for all but the lowest I1.Q. group. 


. The mean overall speaking rate for the mentally 
retarded subjects in this study was 101.4 wpm for 
the entire group, 85.0 wpm for the 19 - 39 age group, 
and 117.7 wpm for the 40 - 60 age group. Differ- 
ences attributable to age were significant at the five 
per cent level. Those attributable to sex or I.Q. 
were non-significant. The mean overall speaking 
~ate of mentally retarded adults appears to be con- 
siderably lower than that of a normal adult popula- 
tion. 


. The mean speaking rate for a single utterance was 
200.3 wpm for the entire group of mentally retarded 
subjects. Differences attributable to age, sex, or 
I.Q. were non-significant. The speaking rate of 
mentally retarded adults during a single utterance 
does not appear to differ appreciably from the 
phrasal or sentence rates reported for normal adult 
populations. 


. The excessive pause time characteristics of men- 
tally retarded adults probably is responsible for 
their low overall speaking rate. Within a single 
phrase or sentence, their ability to speak with nor- 
mal rapidity is evident. 


. The voice variables which appear to differentiate the 
adult mental retardate from the adult normal speaker 
are phonation/time ratio, and overall speaking rate. 
In addition, the pitch variability employed by adult 
mentally retarded females tends to be greater than 
that of normal females. 145 pages. $2.00. 


OLIVER P. MORTON: A STUDY OF HIS CAREER 
AS A PUBLIC SPEAKER AND OF HIS SPEAKING ON 
SLAVERY, CIVIL WAR, AND RECONSTRUCTION ISSUES 


(L. C. Card No. Mic 58-1420) 


Everett Orville Johnson, Ph.D. 
University of Michigan, 1957 


The purpose of this study is to collect available data 
concerning the public speaking career of Oliver P. Morton; 
to present his ideas on the issues raised by slavery, civil 
war, and reconstruction; to give a rhetorical analysis of 
selected speeches; and to describe his methods of speech 


preparation and his manner and style of speech delivery. 


The sources used in the study are Morton’s letters and 
speeches; newspapers of the period, particularly the Indi- 


anapolis Daily Journal; accounts by Morton’s contempo- 


raries in their letters, books, manuscripts, diaries, and 
memoirs; and historical works of the Civil War and Re- 
construction periods. | 

Environmental factors which seem to have been influ- 
ential in Morton’s personal growth and intellectual devel- 
opment were his early life in a foster home, his two years 
at Miami University, and his six months of study in the 
Cincinnati Law School. His active participation inliterary 
and debating societies and his political activity and early 
legal practice afforded him opportunities in public speaking. 
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Morton was a leading spokesman for the Republican 
party in Indiana from 1860 through 1876. He filled an in- 
tensive speaking schedule in every major political cam- 
paign during this period, and often made a series of politi- 
cal speeches in “off-year” elections. Morton’s views on 
Slavery, civil war, and reconstruction were made abundantly 
clear in his campaign speaking. He was opposed to the 
general diffusion of slavery and came to regard slavery as 
a positive evil. He denied the right of secession and advo- 
cated the preservation of the Union by force of arms. He 
was aligned with the Radicals on matters of reconstruction. 

An analysis of selected speeches reveals points of 
strength and weakness in Morton’s rhetorical practice. 
While not a master craftsman in speech development and 
organization, his speeches have probative force and possess 
strong ethical values. Pathetic proof is not a prominent 
source of persuasion in his speeches but emotional appear 
is nevertheless often derived from the nature of the sub- 
jects on which he spoke and the speech occasions. Morton 
was effective in his use of language. His style may be 
characterized as direct, clear, and forceful. 

In preparation for his speeches, Morton studied his 
materials carefully, relied heavily upon original sources, 
revised his materials continually, and often wrote out his 
speeches in manuscript form. He could speak extempora- 
neously but probably preferred to read his speeches. Im- 
pressive in appearance and dignified in mein, he exhibited 
a sense of strength and ruggedness in his speech delivery. 
Midway in his career, he was crippled by paralysis and 
subsequently spoke while sitting in a chair or leaning ona 
support. This limitation did not seem to decrease his 
effectiveness as a speaker. 

Morton would certainly be included in a list of the great 
political speakers which Indiana has produced. Much of 
his imprint upon his time was due to his speaking. The 
great number of speeches which he delivered and the influ- 
ence he exerted through his campaign and senate speaking 
entitle him to a place in the history of public address in © 
Indiana. 277 pages. $3.60. 


THE RELATION OF SPEECH THERAPY TO SPEECH 
IMPROVEMENT AMONG FIRST GRADE PUPILS 


(L. C. Card No. Mic 58-1425) 


William Kennedy Lee, Ph.D. 
University of Michigan, 1957 


The primary purpose of this study was to determine 
whether speech correction as carried on in a public school 
system improves functional articulatory defects in the 
speech of a group of first grade children more than does 
increasing maturity alone. Specifically, the study was 
designed to answer the question: Is there a significant 
difference between the speech improvement of a group of 
first grade children who have functional articulatory de- 
fective speech who have had speech correction training and 
the speech improvement of a comparable group of first 
grade children with functional articulatory defective speech 
who have not had speech correction training? 

Measurements were also made of a number of matura- 
tion variables to determine their relationship to improve- 
ment of functional articulatory disorders. These variables 





included height, weight, dental, and carpal ages, behavior 
problem tendency scores, a prediction of first grade 
readiness, a final evaluation of first grade accomplish- 
ment, hearing acuity, and school and speech class attend- 
ance. 

Two groups, consisting of twenty-five children each, 
were matched for severity of functional articulatory speech 
defects, chronological ages, mental ages, intelligence 
quotients, sex, and race. In addition, no child was included 
who had had prior speech correction training or was re- 
peating the first grade. 

By random selection, the subjects were divided into an 
experimental group and a control group. The children in 
the experimental group were scheduled to be seen by a 
certified speech therapist, as part of the regular speech 
correction program and without special consideration, in 
thirty-minute classes twice a week for twenty-seven weeks. 

Before matching, randomizing, and enrollment in speech 
correction classes, a two-minute tape recording of the 
speech pattern of each subject was made. These tape 
recordings were submitted to a three-member listening 
jury for evaluation of severity of the speech defects. When 
the speech patterns had been recorded at the end of the 
study, each child’s two-minute segment was spliced after 
his first sample for comparative purposes, and the tapes 
again submitted to the listening jury for evaluation of se- 
verity of speech defects and improvement. The judges 
had no way of knowing which children had had speech ther- 
apy and which had not.. 

For statistical evaluation, the basic experimental and 
control groups were divided into the following subgroups 
on the basis of agreement by any two of the three judges: 

a speech-improved experimental group, a speech-non- 
improved experimental group, a speech-improved control 
group, and a speech-nonimproved control group. Where 
no statistical difference was shown between subgroups, 
these subgroups were combined for statistical treatment 
into a total speech-improved group and a total speech- 
nonimproved group. 

The following statements summarize the principal 
discoveries of the investigation: (1) First grade children 
who receive speech therapy directed at improving func- 
tional articulatory speech defects show no greater improve- 
ment as a group than a group of first grade children with 
similar defects who receive no speech therapy. (2) Asa 
group, first grade children who have functional articulatory 
speech defects are more academically retarded than first 
grade children as a whole. (3) First grade children who 
have functional articulatory speech defects present a 
greater number of behavior problems and behavior prob- 
lem tendencies than do children as a whole. (4) Physical 
growth and improvement or lack of improvement of func- 
tional articulatory speech defects are not correlated in 
first grade children. (5) First grade children with func- 
tional articulatory speech defects whose speech improves 
with speech training show increased behavior problems. 

99 pages. $2.00. 
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TELEVISION PROGRAM PREFERENCES OF 
LISTENERS IN UTAH COUNTY, UTAH 


(L. C. Card No. Mic 58-2085) 


Jim Hand Ludlow, Ph.D. 
The Ohio State University, 1957 


To help broadcasters program effectively, many radio 
audience studies and a few television audience studies have 
been carried out in various parts of the United States, but 
little of this type of research has been done in the Rocky 
Mountain area. Furthermore, most of this research has 
been concerned with how many people were listening rather 
than with the characteristics of the people who were listen- 
ing. The primary purpose of this study was to determine 
the television program preferences of the people in Utah 
County, Utah, in the center of the Rocky Mountain area, and, 
further, to analyze these preferences in relation to the 
characteristics of the people who were viewing--that is, 
their age, sex, and educational status. 

To this end, a personal interview-questionnaire method 
was used to obtain information from more than thirty-five 
hundred respondents over ten years of age. The entire 
county was stratified on the basis of area, and the sample 
was randomly selected. Each respondent was asked to look 
over a list of thirty types of television programs and to 
check the six types which he liked best. 

Findings. The results of this inquiry follow: 

1. The ten most frequently selected program types were 
popular music, serious drama, overdrawn comedy drama, 
love story drama, Hollywood movies, straight variety, 
comedy variety, detective drama, light comedy drama, and 
suspense drama. 

2. Males had a consistently greater preference than 
females for Western music, detective drama, suspense 
drama, action drama, comedy variety, news, and sports. 
Females showed a stronger preference than males for 
popular and classical music, for all dramatic programs 
except the “thrillers,” and for straight variety, quiz and 
audience participation, and religious programs. 

3. As the age of adult viewers increased, the preference 
for the following program types decreased: popular music, 
overdrawn comedy drama, Hollywood movies, love story 
drama, light comedy drama, suspense drama, comedy 
variety, football, and basketball. But as the age of viewers 
increased, their preference for the following program types 
also increased: straight variety, human interest giveaway, 
panel quiz, quiz audience participation, wrestling, religion, 
news, public affairs forums, and political talks. 

4. As the level of education of respondents increased, 
their preference for the following program types also in- 
creased: serious music, serious drama, informative drama, 
football, and basketball; whereas, when the level of educa- 
tion of respondents increased, the preference for the fol- 
lowing program types decreased: Western music, detective 
drama, action drama, human interest giveaway, quiz audi- 
ence participation, and wrestling. Popular music, over- 
drawn comedy drama, Hollywood movies, love story drama, 
and suspense drama were more frequently selected as 
favorities by high school graduates than by college gradu- 
ates. 

Conclusions. A comparison of these findings with the 
results of related studies results in two general conclu- 
sions: (1) The over-all television program preferences of 
the people in Utah County were not exactly like those in 











other areas, for there were regional variations in the 
popularity of particular program types, presumably re- 
flecting differences in the culture of different sections. 

(2) However, variations in program preferences resulting 
from differences in sex, age, and educational status of 
respondents were at least in the same general direction in 
practically every part of the country from which informa-.- 
tion was secured. 179 pages. $2.35. 


A RHETORICAL ANALYSIS OF AMERICAN RELIGIOUS 
SPEAKING DURING THE 1954 SECOND ASSEMBLY 
OF THE WORLD COUNCIL OF CHURCHES 
(VOLUMES I AND II) 


(L. C. Card No. Mic 58-1616) 


Wilbur Lee Martin, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Orville A, Hitchcock 


The 1954 Second Assembly of the World Council of 
Churches in Evanston, Illinois provided the opportunity to 
study the speaking of fourteen Americans in the context of 
a single world Christian conference, and to analyze the 
rhetorical methods they employed in dealing with the reli- 
gious and secular issues confronting the predominantly 
Protestant member churches. 

Representing the majority of Protestant and Orthodox 
church members in the United States, these spokesmen 
included leading theologians such as Reinhold Niebuhr and 
Robert L. Calhoun, well-known preachers like G. Bromley 
Oxnam,-Theodore Wedel, and Benjamin Mays, and promi- 
nent individuals in secular professions such as Charles 
P. Taft, a lawyer, Francis P. Miller, a politician, and J. 
Irwin Miller, a business executive. A continuing concern 
with ecumenical issues, a wide knowledge of current 
religious questions, and considerable speech experience 
and training qualified these spokesmen to present addresses 
on this important occasion. 

Employing traditional standards of rhetorical criticism, 
the writer studied individual methods of selecting, organiz- 
ing, supporting, and delivering ideas in the context of the | 
three speech situations which obtained at the conference: 
worship services, plenary sessions, and the accredited 
visitors’ meetings. Of primary importance in the analysis 
was the method each speaker employed in bringing the 
impact of his rhetorical skill to bear upon current religious 
questions. | 

Findings indicate that the American speakers repre- 
sented a cross section of American Protestant thought 
upon the majority of ecumenical issues facing the World 
Council of Churches. They differed, as a group, from the 
speakers of other countries in their concentration upon a 
practical theology. Although varying in individual approach 
to significant religious questions, they focused their efforts 
upon Christian unity and contributed substantially to the 
solution of the problems which separate the churches. 

The speakers were characteristically clear in the use 
of argument, and their speeches demonstrated an aware- 
ness of the rhetorical factors governing disposition. Most 
of the speakers developed their themes using the method 
of problem-solution. Varying language styles among the 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





SPEECH-THEATER | 2259 





group were necessitated by the different purposes of the In essence, the procedure involved the recording of 
three speech situations. However, since they all spoke samples of impromptu speaking and ora! reading from each 
upon spiritually related topics, they tended to employ fig- of the participating subjects. These samples were then 
urative, and at times, ornate language. Delivery was judged submitted to analysis for pitch central tendency, pitch 
by six speech critics as adequate, but undistinguished. variability and measures of time. Next, appropriate sta- 

The speakers relied upon well-chosen emotional and tistical treatments were applied to the data in order to 
ethical appeals, but made judicious, although not abundant satisfy the normative, discriminative, and comparative 
use of evidence. They leaned heavily upon assertion and aspects of the investigation. 
the statement of what they considered to be accepted Chris- The conclusions drawn from the results of this re- 
tian truths as a means of logical support. Certain limita- search are subject to qualifications based upon uncontrolled 
tions of conference procedure made it difficult for them to or partially controlled sources of error. These are: the 
adapt fully to their audiences. Rigid time limitations, as particular subjects used, the speech samples collected, 
well as the need for accurate translation of the speeches the recording and analyzing equipment, and the statistical 
to the multi-lingual audience, forced the speakers to adhere techniques employed. Within these limitations, the follow- 
closely to their manuscripts. ing conclusions are offered: 7 

Although the nature of their ideas typically demanded a 
degree of audience acceptance at the outset, the speakers 
were able to capitalize upon the listeners’ attitudes and 
persuade them of the feasibility of certain courses of action. 
Their influence upon the immediate audience, as well as 
upon the wider audience reached through newspapers, radio, 1. Central tendency measures for the three groups 
television and conference literature, was considerable. investigated revealed that oral-reading perform- 
Collectively, their impact upon world Christendom has ances were slightly higher in pitch level than im- 
given evidence of long-range impressiveness. promptu-speaking performances; in addition, these 

The study indicates that groups of speakers, operating measures manifested a progressive upward trend 
in the context of a single conference, offer opportunity for as a function of age. 
fruitful rhetorical investigation. It also suggests that the 
special speech problems of the international or multi- 
lingual conference merit further study. 597 pages. $7.60. 


A. Normative and Gerontological Aspects 
(a review of the results is presented for descriptive 
purposes and significance should not necessarily be 
attributed to the differences discussed) 


. Measures of pitch variability for the three groups 
investigated were almost identical for both oral 
reading and impromptu speaking, however, when 
differences did exist (except geriatric group II 
which reflected an opposite trend) oral reading was 
found to slightly exceed impromptu speaking in pitch 


GERONTOLOGICAL PROCESSES IN SPEECH: variability; in addition, these measures reflected a 


PITCH AND DURATION CHARACTERISTICS general trend toward greater variability in geriatric 


group II. 
A. ©. Card Bo. Mile 06-2808) . Time measures for the three groups investigated 
Edward Damien Mysak, Ph.D. indicate that oral-reading rate was noticeably 
Purdue University, 1958 more rapid than impromptu-speaking rate in the 
son group, only slightly more rapid than impromptu- 
Major Professor: T. D. Hanley speaking rate in geriatric group I and slightly less 
rapid than impromptu-speaking rate in geriatric 

In light of the ever-increasing value of gerontological : group II, while phonation/time ratio for oral reading 
research, it was considered important that investigations was found to be considerably larger than impromptu 
be initiated in the area of oral communication. To realize speaking for the son group and geriatric group I 
such a goal, a review of the literature was made which but identical in both performances for geriatric 
disclosed that adequate pitch and duration data existed on group II; in substance, these measures evidenced 
various male developmental stages from infancy through a general progressive reduction in magnitude as a 
young manhood. All that was required to complete a re- function of age. 
view of geronotological processes in pitch and duration 
was an investigation of the older male populations. The 
present study was designed for this purpose. 

To obtain the subjects, two geriatric groups were ran- 
domly selected from four institutions for the aged as well 
as from private homes in Lafayette, Indiana. One group 
was labeled geriatric group I and consisted of 12 men aged 
65 to 79; the second group was identified as geriatric 
group II and was comprised of 12 men aged 80 to 92 years. 
Two groups were chosen in order to test the hypothesis 
that within the 27 year age range studied, real differences 
in these vocal variables, as a function of age, might be 
found. The middle-aged sample represented 15 of the sons 
of various fathers within the geriatric groups. This situa- 
tion made it possible to test for any family relationships B. Discriminative Aspect 
between father and son on the various vocal attributes (based on an analysis of variance between geriatric 
studied. groups) 


. The gerontological trends manifested relative to the 
present and previous investigations were as follows: 
a) in terms of central tendency measures, there 
was a progressive lowering of pitch level from 
infancy through middle-age followed by a progres- 
sive upward trend in the two geriatric groups, b) in 
terms of pitch variability measures, there was a 
general increase in pitch variability up to the 18 
year-old-level, a general levelling for the subsequent 
developmental stages, followed by an upward shift 
in geriatirc group II, and c) in terms of time meas- 
ures for the adult groups, there was a general dim- 
inution in magnitude as a function of age. 
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The findings reveal that adult males, aged from 80 to 
92, are characterized by significantly higher measures of 
average pitch level and significantly higher measures of 
average pitch variability than adult males aged from 65 to 
79; however, no Significant differences are found between 
the two groups on time measures. 


C. Comparative Aspect 

(based on a Hotelling’s T statistical procedure) 

No significant family relationships are found between a 
group of geriatric fathers and their respective middle-aged 
. sons. 145 pages. $2.00. 


AN ANALYSIS OF THE VOCABULARY OF STUDENTS 
IN A SPEECH FUNDAMENTALS COURSE 


(L. C. Card No. Mic 58-1921) 


William Louis Ristow, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Professor Andrew T. Weaver 

This study analyzes the vocabulary problems of students 
enrolled in a Speech Fundamentals course by means of a 
definition test in contextual location. The measurements 
used were based on 623 cases of the undergraduate student 
population at the University of Wisconsin who were random 
sampled in the analysis. These students wrote vocabulary 
pre-tests and post-tests whichwere based onthe onan 
of the textbook used in their Speech course. 

The purpose of the testing was to determine the degree 
of growth of student vocabulary from beginning to end of 
a semester’s exposure to the vocabulary of the subject 
matter taught. The study dispenses with the commonly 
used multiple-choice vocabulary test because of its forced 
choice elements. A standardized definition test was used, 
Thorndike frequency keyed, in which the student located 
each stimulus word in context in his textbook. 

Statistical computations indicate a reliable degree of 
correlation of vocabulary scores to other attainments: to 
success in vocabulary segments of the American Council 
on Education’s Psychological Examination, and to success 
in Speech and English courses. Students gained an average 
of 4.51 words on the 70-word test from beginning to end of 
the semester, indicating a sizeable growth in total working 
vocabulary for the period of time. 

Individual student vocabulary problems were examined 
and analyzed under the following categories: 


Homophone and homonym errors. 
Antonym errors. , 
Radical errors. 

Homograph errors. 

Errors of idiomatic definition. 
Errors of imprecision. 

Errors of visual confusion. 
Errors of gross confusion. 


lle a salt a oo 


The analy es examine and explain some of the reasons for 
_ errors in these categories. 

The nature and volume of the errors analyzed indicate 
major communication failure on vocabulary level on the 
part of many college students. The study recommends that 


f 





vocabulary should be a constant and continued subject of 
instruction in all courses at all levels of education; this 
instruction should be particularly stressed in Speech and 
English courses. Inasmuch as the mastery of course | 
vocabulary is directly correlated with the ability to under- 
stand the content of the course, frequent definition of terms 
used in each course will insure as far as possible that 
teachers and students are communicating and not thinking 
at cross purposes. 159 pages. $2.10. 


CERTAIN EFFECTS ON VOCAL PITCH OF 
FREQUENCY MODULATED INSTANTANEOUS 
AUDITORY FEEDBACK 


(Publication No. 24,412) 


Norton Bruce Young, Ph.D. 
Purdue University, 1957 
Major Professor: T. D. Hanley 
The purpose of this study was to determine if there 
were differences in vocal pitch level attributable to the 
frequency level of pitch-shifted auditory side-tone. To- 
ward this end instrumentation titled the Audio-Frequency 
Shifter was designed and after revisions constructed by 
engineers of the Purdue Voice Science Laboratory. The 
capability of this instrument to accomplish the desired 
frequency modulation of input signals was verified. Com- 
plex signals of known frequency and amplitude character- 
istics were passed through the shift circuit, the output 
being evaluated in an harmonic wave analyzer. The in- 
strument was found to accomplish the required frequency 
shifts reliably. 
The following basic steps were employed in the experi- 
mental design and analysis of the data obtained: 


1. Thirty male subjects, meeting criteria of normal _ 
hearing, acuity and normal speech, were tested for 
habitual pitch level. 


. While subjects read a standard passage, three con- 
ditions of instantaneous auditory side-tone frequency 
manipulation at three conditions of sound pressure 
level were administered by earphones. These were: 
up-shift five semitones, no-shift and down-shift five 
semitones (based upon the individual subject’s habit- 
ual pitch level), and sound pressure levels approxi- 
mating loud speech (80 db), conversational speech 
(60 db) and quiet speech (40 db). 


. The vocal output under each condition was tape 
recorded for each speaker. These recordings were 
then subjected to vocal frequency measurement and 
sound pressure level measurement. 


. Statistical treatment of the data was performed by 
the analysis of varianc2, signed rank and chi-square 
techniques. 


. A second study was undertaken using ten male sub- 
jects. The procedure was identical except for the 
following extension of the variables: two non-shift 
conditions and two levels of upward pitch-shift 
were used. These were 1/3 and 2/3 octave intervals 
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above the subject’s estimated habitual level. The 


sound pressure level was constant at an approximate 
80 db level. 


. These data were subjected to statistical analysis by 
the signed ranked test and the t test. 


The validation procedure for the audio frequency shifter 
by harmonic analysis indicated that the perceived funda- 
mental frequency could be shifted accurately and reliably 
in known amounts, but that normal harmonic relationships 
in the overtone structure were disturbed. The double con- 
sequence of pitch-shifting a subject’s voice, therfore, was 
his perception of lower and higher pitch and also of a “pe- 


42 


culiar” or “unnatural” timbre. 


The findings in the experiment were essentially negative. 


With acknowledgment of the usual sources of experimental 
error, plus errors attributable to imperfections in instru- 
mentation, the following conclusions are offered: 


1, There are no statistically significant differences in 
group mean vocal pitch level attributable to the 
frequency level of the shifted side-tone. 


. The effects of up-shifted side-tone are inconsistent, 
with some subjects making positive vocal responses, 
some negative, and some apparently independent of 
the stimulus. 


. The effects of down-shift conditions of side-tone 
are the same as the effects of up-shift conditions. 


. There do not appear to be differences of response 
attributable to the amount of pitch-shift. 





0. Measurable alterations in vocal pitch level are seen 
to accompany pitch- shifted side-tone with individual 
subjects. These changes ranged from zero to ap- 
proximately 20 cps for a given subject. 


. Subjects are inconsistent in response to the altered 
side-tone conditions in the following patterns: 


(1) Some consistently resist side-tone shifts; 
(2) Some consistently follow side-tone shifts; 
(3) Some are generally inconsistent. 


. There are no differences in response direction or 
magnitude attributable to the sound pressure level 
of the stimulus presentation. 


Despite the statistical non-significance of the results, 
vocal responses of individual subjects appear to be affected 
by the frequency characteristics of the side-tone, as noted 
above. How these affected subjects may be distinguished 
from those unaffected by the stimuli was not revealed by 
the investigation. Personality factors, the relative degree 
of dependence upon kinesthetic, tactile or auditory feed- 
back cues, the physiology of the larynx, influencing the 
habitual pitch level, or even more subtle organic differ- 
ences may have contributed to the group inconsistencies. 
It is likely that further refinement of instrumentation, 
experimental method and analysis may reveal information 
of practical and theoretical significance in the frequency 
parameter of auditory side-tone. 

128 pages. $2.00. Mic 58-5034 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





ZOOLOGY 


STUDIES ON THE EFFECT OF 
GLUCOCORTICOIDS ON FAT 
DEPOSITION AND MOBILIZATION IN MICE 


(L. C. Card No, Mic 58-1883) 


Levon G. Babikian, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Roland K. Meyer 


The purpose of this investigation was to study the in- 
fluence of the adrenal cortex and exogenous glucocorticoids 
on fat deposition and fat mobilization in maiure male al- 
bino mice. 

The problem was approached as follows: 

I, Investigation of the influence of various levels of 
hydrocortisone, corticosterone, and cortisone on the fat 
depots of animals given food ad libitum. 

Ii, The same investigation as in I, of animals on re- 
stricted diet. 

Ill. Starvation studies: 

1. On animals subjected to complete starvation. 

2. On fasting animals given water soluble vita- 
mins. 

3, On animals subjected to complete starvation 
following a period of treatment with glucocorticoids. 

IV. Studies on adrenalectomized animals. 





Results 


I. Cortisone at levels of 0.09 mg., 0.12 mg., and 0.18 
mg., respectively, per animal daily and corticosterone at 
levels of 0.09 mg., 0.12 mg., 0.18 mg., 0.36 mg., and 0.72 
mg. per animal daily for a period of 12 days, had no in- 
fluence on per cent and total visceral and eviscerated car- 
cass fat. Hydrocortisone was the only glucocorticoid 
which showed an effect on fat depots, though differently 
with various levels. 0.09 mg. per animal daily, had no 
influence. Treatment with 0.12 mg. resulted in signifi- 
cantly more total and per cent visceral and eviscerated 
carcass fat, while with 0.18 mg. treatment the total and 
per cent visceral fat and the total eviscerated carcass fat. 
was Significantly less compared with the control. 

II. On restricted diet, i.e., 3 gm. twice daily, the per 
cent and total carcass fat was more in groups treated with 
0.14 mg. and 0.21 mg., respectively, of hydrocortisone, 
corticosterone, and cortisone per animal daily for a period 
of 12 days. The difference was significant with hydrocor- 
tisone and corticosterone compared with the control but 
not with cortisone. 

Ill, 1. Treatment of animals subjected to complete 
starvation with 0.12 mg. hydrocortisone, corticosterone, 
and cortisone per animal daily, had no effect on total and 
per cent visceral and eviscerated carcass fat. 

2, Treatment of animals with 2 mg. cortisone per 





animal daily, with and without water soluble vitamin sup- 
plementation, had no effect on total and per cent body fat. 

3. Pre-treatment with 0.12 mg. and 0.18 mg. hy- 
drocortisone and 0.18 mg. corticosterone and cortisone, 
respectively, per animal daily for a period of 12 days on 
ad libitum diet did not cause any significant variation of 
the per cent and total carcass fat content during a subse- 
quent complete starvation, despite the significant atrophy 
of the adrenal glands in the pretreated groups. 

IV. Bilaterally adrenalectomized animals on ad libi- 
tum diet and maintained on 0.9% NaCl had lesser body fat 
than sham operated controls 12 days after the removal 
of the glands. The difference, however, was not signifi- 
cant statistically: Adrenalectomized animals treated with 
0.18 mg. hydrocortisone, corticosterone, and cortisone 
per animal daily for a period of 12 days on ad libitum diet 
and maintained with 0.9% NaCl had slightly higher fat con- 
tent than the non-treated controls. The group treated with 
cortisone had higher fat content than the sham operated 
controls, while the groups treated with hydrocortisone and 
corticosterone had lower values. However, in none the 
difference was significant statistically. 








Conclusions 


Hydrocortisone, corticosterone, and cortisone seem to 
exert an effect on fat deposition and/or fat mobilization in 
certain experimental conditions with qualitative as well as 
quantitative differences. Some of the possible causes for 
these are: the influence of these hormones on food con- 
sumption, food utilization, and metabolic rate. These glu- 
cocorticoids do not seem to have an effect on the total 
amount of fat of animals dying of complete starvation, 
compared with the untreated control. 

Adrenalectomized control animals on ad libitum diet 
and maintained on 0.9% NaCl seem to have a tendency to 
lose more fat than sham operated controls and adrenal- 





' ectomized animals treated with hydrocortisone, cortico- 


sterone, and cortisone. 119 pages. $2.00. 


THE STUDY OF THE REACTIONS OF 
CHICKEN ANTISERUM BY PHYSICAL 
CHEMICAL METHODS 


(L. C. Card No. Mic 58-1884) 
Jay Bernard Banovitz, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Harold R. Wolfe 


This research was conducted in order to determine the 
valence of chicken antibody, and to ascertain whether the 
precipitin reaction with chicken antiserum is specific in 
8 per cent NaCl solution. 
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To determine the valence of the antibody, soluble 
antigen-antibody complexes in excess antigen were studied 
by electrophoresis. It was possible to determine the 
amount of antigen bound to the antibody and, therefore, to 
calculate the ratio of moles of antigen to moles of antibody. 
A value of approximately 0.9 was found for the antigen- 
antibody ratio. | 

For the determination of the specificity of the precipitin 
reaction several methods were employed. One method in- 
volved the study of soluble antigen-antibody complexes by 
electrophoresis. Since an antigen-antibody complex peak 
was found in the electrophoretic patterns, it was concluded 
that the precipitin reaction in 8 per cent NaCl solution was 
specific. Another method involved the electrophoretic 
study of sera before and after absorption with the homolo- 
gous antigen. These analyses showed that large decreases 
occurred in the gamma globulin component when the sera 
were absorbed; however, there were hardly any changes 
observed in the alpha globulin component. The final 
method used involved the comparison of the amount of an- 
tibody nitrogen precipitated from whole serum and the 
corresponding gamma globulin. It was found that from 
about 5 to 20 per cent less antibody precipitated from the 
gamma globulin fraction. 

It was concluded that chicken antibody was composed of 
a mixture of univalent and divalent antibodies. Further- 
more, it was shown that the precipitin reaction of chicken 
antiserum was specific in the sense that antibody from the 
gamma globulin was the main component involved. Only a 
very small amount of alpha globulin could have been in- 
cluded in the antigen-antibody precipitate. Although less 
antibody was precipitated from the gamma globulin frac- 
tion in comparison with the quantities obtained from the 
whole antiserum, the amounts involved do not support the 
view that a large amount of the antigen-antibody precipi- 
tate consists of alpha globulin. 89 pages. $2.00. 


STUDIES ON TOXIN PRODUCTION AND 
IMMUNITY IN EIMERIA TENELLA INFECTIONS 


(L. C. Card No. Mic 58-1890) 


William Chandler Burns, Ph.D. 
The University of Wisconsin, 1958 





Supervisor: Associate Professor M. G. Lysenko 


Two aspects: of cecal coccidiosis were examined in this 
study. One related to the production of toxic material by 
the parasite Eimeria tenella. A re-examination of immu- 
nity to this disease with emphasis toward demonstrating a 
humoral immune response was the second aspect studied. 

Homogenates of infected cecal mucosa obtained from 
Single-Comb, White Leghorn chickens during the fourth, 
fifth, sixth and seventh day of an experimental coccidial 
infection contained a substance that killed rabbits when 
given to that animal in small quantities intraperitoneally 
or intravenously. Rabbits injected with less than 1.0 ml. 
infected cecal extract died within 16 to 24 hours after the 
injection. Mucosal homogenates from uninfected chicken 
ceca were in no way toxic to rabbits. Eimeria tenella co- 
cysts, macerated sufficiently to rupture the cocyst wall 
yielded a toxic material having the same action on rabbits. 
Toxin was not obtainable from intact cocysts. 











Extracts obtained from the ceca of infected chickens 
were partially purified by precipitation with ammonium 
sulfate and adsorption with tricalcium phosphate. These 
procedures removed much extraneous material without 
severely influencing the toxicity of the extract. 

The toxin had no effect on healthy chickens, rats, mice 
or hamsters. 

Sublethal injections of crude cecal extract into rabbits 
occasionally elicited the formation of antibodies in that 
animal that would neutralize the toxin. Toxin-neutralizing 
antibodies could not be demonstrated in the sera from 
chickens immunized with toxic extracts or recovered from 
experimental coccidiosis. Chickens immunized with toxic 
extracts were never protected from the effects of a sub- 
sequent experimental coccidial infection. 

In nearly all work on resistance to coccidiosis to date, 
immunity has been demonstrated by exposing host cells in 
which coccidia develop to a second, or challenge exposure 
to the parasite. The evidence thus far accumulated sug- 
gests a localized immunity in this disease. 

In this study, resistance to Eimeria tenella was re- 
examined by attempting to eliminate factors which might 
be operative in establishing a local immunity. One cecal 
pouch from each of 53 Single-Comb, White Leghorn chick- 
ens was ligated at its proximal end close to its opening 
into the digestive tract. The distal end of the same cecum 
was opened to the exterior by means of a fistula. The 
chickens so treated were arbitrarily divided into two 
groups of equal numbers. The birds in one group, desig- 
nated as experimentals, were inoculated with heavy sus- 
pensions of Eimeria tenella sporozoites through the fis- 
tulae of their isolated ceca. The resulting infection was 
limited to the single isolated cecum in each bird and was 
intended to serve as the primary or immunizing infection 
in the experimental chickens. The remaining birds con- 
stituted the control group and were not infected. 

Two weeks after the experimental chickens had been 
given a primary infection, they and the control birds were 
given large doses of E. tenella cocysts orally. This con- 
stituted the challenge infection and was administered so 
that the effects of the infection in the untreated ceca in the 
chickens from both groups could be compared. 

The challenge infection in the control chickens was 
characterized by a more pronounced and consistent reduc- 
tion in body weight and red blood cell volume when com- 
pared to their experimental counterparts. Differences in 
the gross pathology of the exposed ceca from birds in the 
two groups were sometimes apparent. 

The experiments indicated that the resistance to coc- 
cidiosis developed by the experimental chickens was not 
due to altered conditions within the cecal pouches. These 
had not been previously exposed to coccidia. Rather, it 
supports the contention that resistance or immunity to 
coccidiosis is, at least in part, established by humoral 
mechanisms as yet incompletely understood. 

99 pages. $2.00. 
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COMPARATIVE EFFECTIVENESS AGAINST 
THE GRANARY WEEVIL OF CONTACT, 
FUMIGATION AND REPELLENCY OF 
PYRENONE, PYRETHRINS, PIPERONYL 
BUTOXIDE, LINDANE AND DDT 


(L. C, Card No. Mic 58-782) 


Yung Chang Chao, Ph.D. 
The Ohio State University, 1952 


The study was primarily designed to evaluate the fumi- 
gation, repellency, and contact effectiveness of a few new 
insecticides which are particularly promising for control- 
ling stored grain insects. The insecticides selected for 
this study include pyrenone, pyrethrins, piperonyl butoxide 
and lindane. In addition, DDT was used as a standard in- 
secticide. The study, which was carried on at the Ohio 
State University in a sub-basement room where tempera- 
ture and relative humidity were rather constant, started 
with a detailed survey of literature. As a result of the 


survey a brief review was made. During this time cultures - 


were maintained of the granary weevil, which was used as 

a test insect. Populations of this insect separated from the 
cultures were standardized before being used in tests. Test 
samples of fixed numbers of weevils were picked up quickly 
and successfully by use of a new type of aspirator which 
was developed during this work. During the study six ex- 
periments were conducted by two methods. These experi- 
ments are given as follows: 

Method 1, Tests made in glass bottles with grains of 
wheat coated with the selected insecticides in the form of 
impregnated dusts 

Experiment 1. Evaluation of contact effects by use of 
pyrenone, lindane, and DDT 

Experiment 2, Evaluation of fumigation effects by use 
of lindane 

Experiment 3. Evaluation of repellency effects by use ~ 
of all the selected insecticides 

Method 2. Tests made by impregnating the selected 
insecticides on cloth bags in the form of water emulsions 

Experiment 4. Evaluation of fumigation effects upon 
the immature weevils by use of lindane 

Experiment 5. Evaluation of fumigation effects upon 
the adult weevils by use of lindane 

Experiment 6, Evaluation of contact effects by use of 
all the selected insecticides 

These two series of experiments are described as fol- 
lows. 

A satisfactory carrier for impregnated dusts was de- 
rived by mixing 20 per cent attaclay SF and 80 per cent py- 
rophyllite. This carrier ensured uniform mixing and yet did 
not conceal the toxicity of pyrenone and its ingredients by 
high absorption and did not give abrasive value. Using this 
carrier, 2.5 per cent pyrenone, 5 per cent piperonyl buto- 
xide--, and 1 per cent pyrethrin—, lindane—, and DDT— 
impregnated dust stocks were prepared in a screwlid jar, 
7x 9cm, Thorough mixing was obtained by admitting 30 
marbles into the container and rolling on a ball mill for 
two hours. In lindane and DDT, a small amount of acetone 
was required to ensure the thorough mixing. Treatments 
of wheat were made at the rate of 1 g. impregnated dust 
per 500 g. sample in a 5 lb. wide-mouth jar. The sample 
together with dust was rolled about an hour on the ball 
mill. In experiments 1 and 3, the experimental unit was a 
120 cc. wide-mouth jar. The mouth of the jar was covered 





by cloth, and the cloth was held in position by a rubber 
band. In experiment 1, 30 g. of treated wheat, together 
with 30 weevils, was introduced into each jar. Thirty such 
jars were prepared, Three jars were examined at inter- 
vals of 1, 2, 3, 5, 7, 10, 12, and 14 days. In experiment 3, 
five jars were prepared for each test. One hundred wee- 
vils were introduced into each jar. All the jars were ex- 
amined after six days. In experiment 2, the experimental 
unit was two 120 cc. wide-mouth jars. One was filled with 
30 g. of wheat treated with lindane-impregnated dust, the 
other with 30 g. of untreated wheat with 30 weevils. The 
two jars were held mouth to mouth by a piece of masking 
tape and separated by a partition made of organcy and fil- 
ter paper with a small opening near the center. As in ex- 
periment 1, 30 such jars were prepared for one test. 
Three jars were examined after intervals of 1, 2, 3, 5, 7, 
10, 12, and 14 days. In experiments 1 and 2, mortalities 
were recorded. In experiment 2, weight of feces collected 
from each treated sample of wheat was recorded. The 
dosage for these three experiments is given in the follow- 
ing table, 


Table I 








Dosage in PPM of Wheat 
Experiment 1 


Toxicant 





Experiment 2 | Experiment 3 


0.0128, 0.064 
0.16, 0.8, 4 
0.16, 0.8, 4 





Pyrenone... 
Pyrethrins . 
Piperonyl .. 
Butoxide ... 
Lindane.... 


0.32, 1.6, 8 


0.16, 0.8, 4 0.0064, 0.032 
0.16 


0.16, 0.8, 4 











0.16, 0.8, 4 





In experiments 4-6 a cloth bag made of 37"-4-48/48 
unbleached sheeting was employed as an experimental unit. 
In experiment 4, bags were treated with lindane water 
emulsion of such strengths that the finished cloth con- 
tained 0.5, 1.5, or 4.5 mg. of lindane per square foot. Each 
treated bag was filled with 200 g. of insect-free wheat to- 
gether with 100 weevils. A five-pound wide-mouth bottle 
was used as a fumigation jar. Two identical series of tests 
were prepared. In one series the mouth of eachjar was 
kept open, while in the other series lids of the jars were 
sealed on with masking tape. In experiment 5, bags were 
treated in the same way. But the finished bag contained 
0.9 mg./saq. ft., 4.5 mg./sq. ft. or 22.5 mg./sq. ft. The 
wheat in use for this experiment was artificially infested. 
A treated bag was filled with 200 g. of the uniformly in- 
fested wheat. Twelve such bags were filled at intervals of 
1, 2, 3, and 4 weeks. Fumigation took place in a five- 
pound jar sealed with masking tape. After fumigation, 
samples were transferred to pint jars. After 50 days the 
number of emerged beetles was recorded, The process 
used in experiment 6 was similar to that of experiments 
4 and 5, except that weevils were kept in jars in which 200 
g. of wheat were supplied, the experiment was examined 
two and a half months later, and the following dosages 
were applied: 320, 1600, or 3200 mg./sq,. ft. in pyrenone 
and piperonyl butoxide; 80, 400, or 800 mg./sa. ft. in 
pyrethrins; 15, 80, or 160 mg./sq. ft. in lindane; and 32, 
160, or 320 mg./sq. ft. in DDT. 

As a result of the study, the following findings were 
obtained with regard to technique. 

1. Successful culture methods were developed by which 
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large uniform populations of the test insect were obtained. 
The supply of such populations was found to give consist- 


average reduction of 73% in axial musculature was accom- 
panied by an average reduction of 27% in the number of 


ent data. 

2. A suitable carrier for impregnated dusts was de- 
veloped. 

3. A technique for testing the fumigation, repellence, 
and contact effects of the insecticides against the granary 
weevil was developed. 

4, A new type of aspirator was devised which is use - 
ful for picking up small test insects in quantity success- 
fully and quickly. 

The following experimental results were obtained. 

1. Pyrenone at a dosage of 4 p.p.m. pyrethrins and 40 
p.p.m. piperonyl butoxide and lindane at 0.8 p.p.m. protect 
wheat against the granary weevil satisfactorily for at least 
six months. Furthermore, by comparative tests between 
initial exposure and residual exposure lindane was found 
much more toxic than pyrenone, and pyrenone more stable 
than lindane. 

2. Used as a fumigant, lindane at 1.5 mg./sq. ft. gave 
wheat complete protection against the granary weevil for 
at least three months, but it did not give complete protec- 
tion of wheat infested with immature stages of the weevil 
when 22.5 mg. per sq. ft. were applied. 

3. Of the five insecticides, only pyrethrins showed 
slight feeding repellency when its concentrations did not 
give significant mortalities. The remaining toxicants 
showed neither the feeding repellency nor the oviposition 
repellency when their concentrations produced no signifi- 
cant mortalities. 

4. As a by-product of the study, it was found that un- 
treated cloth bags made of 37"-3-48/48 unbleached sheet- 
ing offered almost complete protection of wheat against 
the granary weevil for at least two and a half months. In 
addition, it was found that the later instars of immature 
weevils were not able to survive in airtight jars containing 
treated bags; on the other hand airtight jars gave much 
better protection of wheat than open jars when each type of 
jar contained the identically treated bags together with 
weevils. 91 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. , 


THE EFFECT OF UNILATERAL MYOTOMECTOMY 
UPON THE NUMBER AND SIZE OF CELLS OF 
THE MESIAL MOTOR COLUMN IN THE SPINAL 

_ CORD OF LARVAL RANA SYLVATICA 


(L. C. Card No. Mic 58-1610) 


Norbert James Flanigan, Ph.D. 
State University of Iowa, 1958 


Chairman: Professor Jerry J. Kollros 


To test the supposed relationship between axial muscu- 
lature andthe cells of the mesial motor column in the 
spinal cord, unilateral myotomectomy was performed at 
the tail bud stage on Rana sylvatica embryos. 

Sixty-eight cord-muscle levels, from 18 specimens in 
larval stages V-XXV, were studied. In those cord-muscle 
levels in which the muscle reduction exceeded 50%, an 








mesial motor cells and by an average reduction of 7.6% in 
cell size, as measured by nuclear cross-sectional area. 
By the method of paired comparisons, these overall aver- 
age differences between operated and control values are 
significant beyond the 0.1% level. 

These results confirm the existence of a peripheral in- 
fluence, exerted by axial musculature upon the developing 
cells of the mesial motor column. It is suggested that the 
mechanism of peripheral influence involves cell differen- 
tiation. When the peripheral reduction and the accompany- 
ing numerical hypoplasia reported here are compared with 
reports for other species and other regions of the nervous 
system, the degree of peripheral influence differs from 
any previously reported. 34 pages. $2.00. 


A COMPARISON OF THE PRAIRIE AND 
FOREST RACES OF THE DEERMOUSE, 
PEROMYSCUS MANICULATUS, WITH 
RESPECT TO CERTAIN MEASURES OF 
BEHAVIOR AND TEMPERAMENT 


(L. C. Card No. Mic 58-1401) 


Dorothy Anne Dice Foster, Ph.D. 
University of Michigan, 1957 





The two races of the deermouse (Peromyscus manicu- 
latus) which occur in Michigan differ greatly in their ecol- 
ogy. The prairie-inhabiting race bairdi lives in prairies 
or open-fields and never enters adjacent woods or forests. 
The forest-inhabiting race gracilis, on the contrary, lives 
in forests and avoids grasslands. 

In order to secure measurements of the behavior dif- 
ferences between these two races, laboratory -reared in- 
dividuals of both races were studied in experimental situ- 
ations which included an open-field apparatus and a 
two-compartment apparatus. The floor of the latter ap- 
paratus consisted of a wire grid which could be electrified. 
Reciprocal F, hybrids between the two races and the eight 
possible classes of reciprocal backcrosses were also in- 
cluded in the testing program. 

No consistent effect of age or sex on any measure of 
behavior was detected. 

For a number of the measures of behavior employed in 
the testing program statistically significant differences 
between the races bairdi and gracilis were demonstrated, 
A great deal of variability occurred in both races, however, 
in all the measurements of behavior, as is indicated by 
their relatively high standard deviations. The ranges of 
all the measures overlapped broadly between the two races 
and the racial differences were specified only by the dif- 
ferences between their means. 

From the measurements and observations obtained 
during this study it is suggested that bairdi differs in 
temperament from gracilis principally by being more 
tense. This nervous tenseness is exhibited especially by 
the tendency of bairdi to “freeze” when startled or when 
confronted with a strange experimental situation. 

Comparison of the reciprocal F, hybrids between the 
two races and of their reciprocal backcrosses failed to 
demonstrate a consistent influence of either parent on the 
behavior of their offspring. 
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The fact that these two races had maintained their char - 
acteristic differences in behavior during the six or more 
generations that they had been reared in the laboratory in- 
dicates strongly that their distinctive behavior patterns are 
inherited. 

For most of the measures of behavior e.. ployed in this 
study the means of the F, hybrids were intermediate be- 
tween the means of their parent races. The means of the 
backcrosses likewise were intermediate between the means 
of .ne F; hybrids and those of the backcross parent. These 
results are concordant with a multifactoral hypothesis of 
heredity for the distinctive traits of behavior in which the 
two races differ. 

The habit of bairdi to freeze momentarily or fora 
longer period of time when alarmed may be assumed to be 
of adaptive value in its natural prairie habitat. The delib- 
erate and steady movements of gracilis may likewise be 
assumed to be adapted to its semiarboreal habits. These 
traits of behavior are consequently believed to be subject 
to natural selection, which presumably has been an impor- 
tant factor in their evolution. 109 pages. $2.00. 


AN ANALYSIS OF SEXUAL BEHAVIOR AND 
REPRODUCTIVE PHYSIOLOGY IN THE 
GUPPY, LEBISTES RETICULATUS (PETERS) 


(Publication No. 22,951) 


Patricia Catherine Kadow, Ph.D. 
New York University, 1954 





Adviser: Myron Gordon 


Test observations of 275 female and 114 male guppies, 
combined with motion pictures of their activities, reveal 
that in Lebistes active behavior is characteristic of both 
sexes. In the male such behavior consists of gonopodial 
swinging, S-curving, thrusting and approaching, while in 
the female drifting (toward the male) and circling are the 
patterns seen. When the sexual behavior pattern of the 
male and female are coordinated, copulation results. The 
steps of this activity are: (1) male S-curves, (2) female 
drifts toward male, (3) male approaches female with the 
gonopodium swung forward, (4) female circles away from 
male, (5) male follows along greater curvature of circling, 
(6) male inserts the tip of the gonopodium into the female 
urinogenital opening, (7) pair separate with a snap. Copu- 
lation is always followed by post-ejaculatory spasmodic 
body contractions of the male. Gonopodial swinging and 
approach of the male show a positive correlation with the 
degree of female responsiveness. Insemination of the fe- 
male has also been shown to occur on rare occasions by a 
copulation after male thrusting, with no apparent response 
on the part of the female. 

Ejaculation of sperm when the tip of the gonopodium is 
inserted into the urinogenital sinus of the female probably 
results from a stimulation of the plexi of nerve fibers 
shown to be present in the vicinity of the hook of ray 5 and 
the spines of ray 3. The results of amputation experiments 
indicate that the hood of the gonopodium and the lappets of 
the pelvic fins act as tactile organs; they do not play an 
essential role in the mechanism of insemination. Though 
they are not essential, they are useful; removal of them 








lowers the frequency of successful inseminations. Histo- 
logical preparations of the reproductive tracts of females 
killed immediately after copulation reveal torn tissue and 
blood clots at the genital papilla; this is probably the work 
of the hook at the top of ray 5 which may be acting as a 
holdfast structure. 

Cycles of receptivity occur in both pregnant females 
and females treated between the time of first insemination 
and the production of the first brood. By measuring re- 
sponsiveness in relation to the days before brood produc- 
tion it can be seen that the greatest degree of response 
comes between the nineteenth and twenty-sixth day. 

In the course of the histological study of the female re- 
productive tract the following points were noted: (1) re- 
sponsive females possess larger globules of secretion in 
the columnar epithelium of the lower duct, (2) prior to 
fertilization of the oocytes sperm may be stored in “delles” 
(small folds of the ovarian duct lying next to a developing 
egg), (3) when well-developed embryos are present in the 
ovary, the sperm are seen to be stored in the anterior ex- 


' tension of the dorsal duct, (4) after parturition the col- 


lapsed follicle wall hypertrophies and produces a mem- 
branous looking secretion. 
127 pages. $2.00. Mic 58-5035 


BIOLOGY AND TAXONOMY OF 
WISCONSIN TETANOCERIDAE 


(L. C. Card No. Mic 58-1912) 


Robert Erwin Kohls, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor A. C. Todd 


Many farmers in northern Wisconsin have suffered se- 
rious losses in their sheep flocks due to the depredations 
of the liver fluke Fascioloides magna. Various aquatic 
and semi-aquatic snails serve as intermediate hosts for 
the liver, fluke. Since most of the Tetanocerid larvae are 
aquatic and predacious upon snails, this preliminary in- 
vestigation had a twofold purpose, to establish which fly 
species belonging to this family are present in Wisconsin, 
and to investigate their general biology and effectiveness 
as snail predators. 

Almost all of the investigations were conducted in 
northwestern Wisconsin in Washburn and Sawyer counties 
since it is in that area of the state that much of the trouble 
with the liver fluke has occurred. Of twenty-two nearctic 
genera of Tetanoceridae sixteen are found in Wisconsin 
from which forty-four known and fourteen additional spe- 
cies which probably occur in the state were identified. 
The structure of the fly genitalia proved to be a valuable 
character for species identification. : 

In general the Tetanoceridae, or marsh flies as they 
are commonly referred to, frequent the marshy shores of 
streams, lakes, rivers, etc., where they can be collected 
quite easily. The various habitats encountered were pho- 
tographed and described. Snail and plant collections were 
made from the various collecting sites. Those areas con- 
taining grasses of the genus Carex provide some of the best 
collecting. Some genera of Tetanocerids favor a mud bank 
type of environment while others prefer‘to be out inthe water. 
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The species Sepedon fuscipennis Loew was one of the 
most numerous flies and most of the life history studies 
were conducted with this species. Four larval instars ; 
were detected which range in size from 1-1.5 mm for the 
first instar to 15 mm in the fully grown fourth instar. The 
larvae follow the general aquatic form being fusiform, cyl- 
indrical and tapering at both ends with the tapering more 
pronounced towards the anterior end. No sclerotized head 
capsule is present. The head and thorax are strongly re- 
tractile. On the posterior are two respiratory openings 
consisting of radiating slits, three in the case of S. fusci- 
pennis, surrounded by palmate hairs. The whole body of 
the larva is covered by very fine setae. The mouthparts 
consist of two sharp hooks used for tearing at the soft tis- 
sue of the snail. Snails succumb rather rapidly to the at- 
tack of a larva, and usually cease their struggles to escape 
within thirty seconds. Larvae of Dictya expansa, Sependon 
fuscipennis and Sepedon armipes were observed feeding on 
six different snail species from four different genera which 
seems to indicate that they probably are not host specific. 

The general shape of the pupal case of described spe- 
cies is very similar with arched ventral sides, more flat- 




















tened dorsal sides with the posterior ends curved dorsally. _ 


The success of any biological control venture in Wis- 
consin with these flies will depend on the ability to mass 
rear them which no one has thus far been able to do. From 
the results obtained in experiments to measure the range - 
of distribution of marked adults released simultaneously 
at one point it appears that attempts at biological control 
would probably be somewhat more successful if larvae 
were used. Parasitic Ichneumonid wasps identified as be- 
longing in the genus Mesoleptus and the tribe Hemitelini 
near the genus Ethelurgus emerged from viable pupae col- 
lected in the field. This apparently is a new host record 








for the parasitic wasps of the genus Ethelurgus since they 
previously had been known only as parasites of the family 
Syrphidae. The incidence of these parasites is not known. 
It does appear from the results obtained that the Tetano- 

cerids may be useful as a means of controlling other fluke 





caused diseases. 134 pages. $2.00. 


STUDIES ON THE NUTRITIONAL REQUIREMENTS 
OF AEDES AEGYPTI (L.) FOR GROWTH, 
DEVELOPMENT, AND REPRODUCTION 


(L. C. Card No. Mic 58-2083) 


Arden O. Lea, Jr., Ph.D. 
The Ohio State University, 1957 





Both the larvae and adults of the yellow fever mosquito 
have been maintained in the laboratory for many years. 
Relatively little was known, however, regarding the nutri- 
tional requirements of the larvae for growth and develop- 
ment or the dietary requirements of the adult for repro- 
duction. 

Larvae had previously been reared under sterile con- 
ditions but never on a medium of known chemical compo- 
sition. In the present investigation, a chemically defined 
medium was developed on which the larvae of Aedes 
aegypti can be reared aseptically to adults. The medium 
consisted of a mixture of 16 amino acids, a salt mixture, 
glucose, cholesterol, ribonucleic acid, and a vitamin mix- 








ture dissolved or suspended in water. To this medium, 1 
per cent agar was added prior to sterilization, and, on 
cooling, the agar and the nutrients were solidified in the 
bottom of small rearing bottles. Sterile water was added 
on top of the agar medium. Ae. aegypti eggs were surface- 
sterilized and allowed to hatch in sterile water. These 
larvae were introduced into the rearing bottles and fed on 
the nutrients in the agar. The larvae pupated in slightly 
less than two weeks, and pupae that were transferred asep- 
tically to sterile water emerged successfully and appeared 
normal, 

The omission technique was used to determine the es- 
sential components of the larval medium. The range of 
concentration of some essential components, within which 
the growth rate was not affected, was established. Growth 
factors were tested with the aim of shortening the larval 
period, but none were found which stimulated the larval 
growth rate. 

For many years Ae, aegypti was believed to require a 
blood meal in order to reproduce. Recently, it was sug- 





_ gested that proteins might be the substance in blood which 


was required for egg development. More recently, it was 


_ shown that females oviposited when fed a nonsterile diet 


consisting of certain amino acids, a salt mixture, and 
sugar. ; 

To determine whether vitamins were also essential for 
reproduction and to study other aspects of the relationship 
between adult diet and fecundity, experiments had to be 
made under sterile conditions. By using individuals free 
of microOrganisms, in order to exclude the possibility of 
unknown nutrients being supplied by microorganisms, diets 
of known chemical composition could be tested. 

A method was developed to rear, maintain, and feed 
axenic adult mosquitoes under aseptic conditions. The 
sterile rearing apparatus consisted of a larval rearing 
flask connected to a one-gallon jar in which the adults 
emerged, were fed sterile diets, and oviposited. This pro- 
vided a closed system which was autoclaved prior to the 
introduction of axenic larvae. A chemically defined adult 
diet consisting of a solution of 12 amino acids, a salt mix- 
ture, and glucose and levulose was fed to the axenic mos- 
quitoes, and its effect on egg production was determined in 
terms of the number of eggs laid per female. The essen- 
tial and nonessential components of this diet were deter- 
mined, and a few chemicals, which were considered to be 
possible stimulants for increasing egg development, were 
tested. It was shown that vitamins are not essential in the 
diet of the female for successful reproduction. 

Finally, by using the sterile rearing apparatus, larvae 
were reared on a yeast-lactalbumin diet, and the resulting 
adults were fed the chemically defined adult diet through 
four complete generations in the absence of microorgan- 
isms. 80 pages. $2.00. 
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ANALYSIS OF VARIATION AND FACTORS 
AFFECTING GENE EXCHANGE IN 
PSEUDACRIS CLARKI AND PSEUDACRIS 
NIGRITA IN TEXAS 


(L. C. Card No. Mic 58-1657) 


Hague Leland Lindsay, Jr., Ph.D. 
The University of Texas, 1958 











Supervisor: W,. Frank Blair 


This work deals with vertebrate speciation. 

Two closely related species of hylid frogs, Pseudacris 
Clarki and Pseudacris nigrita, were studied to determine 
whether or not they were acting as distinct species in na- 
ture, The factors governing this determination were 
worked out as far as possible. Each of these two frog spe- 
cies has most of its geographic range separate from that 
of the other, but the two species do occur together in some 
areas. In these areas where they occur together, the two 
species were found to be isolated, somewhat, ecologically, 
and their breeding seasons were different. The breeding 
calls of the males are also distinct. These things and 
perhaps others are acting to maintain these two forms as 
separate species. Breeding experiments in the laboratory 
showed no loss of viability or fertility in the hybrids. Body 
(skeletal) measurements and ratios of these two species 
were compared using statistical analyses. No significant 
differences were found between the two species which 
could not be explained on the basis of small differences 
which were present between local populations of both of 
these species. It is believed that at one time these two 
forms were geographically separated. During this time 
the characteristics arose which are now the things main- 
taining distinctness of the two species existing in the same 
areas without freely interbreeding. 171 pages. $2.25. 








THE INFLUENCE OF SOCIAL AND PHYSICAL 
FACTORS ON AUTUMN BIRD MIGRATION 


(L. C. Card No. Mic 58-795) 


Mildred Althea Miskimen, Ph.D. 
The Ohio State University, 1952 


In an attempt to determine whether weather factors in- 
fluence bird migration a study was made of data consisting 
of daily counts of warblers made by Mr. H. R. Bennett in 
Lincoln Park, Chicago, during the autumn migrations of 
1948, 1949, and 1950. The daily counts of myrtle warblers 
were taken as statistical samples indicating the rate at 
which this species migrated. The curve of expected fre- 
quencies was fitted to each year’s data, and the deviation 
of the number of birds in each observation from the ex- 
pected frequency for that day was computed. These devia- 
tions were compared with weather data for Chicago on the 
same days. Eleven weather variables were chosen, and 
each was given a numerical value. Coefficients of corre- 
lation were calculated between the deviation of observed 
from expected frequencies and the numerical value of each 
weather factor. Since none of the coefficients was con- 
sistently high enough to be significant, this analysis did 
not indicate that the migrations were directly affected by 
any of the weather factors tested. 





During summer and autumn, 1951, a field study was 
conducted in which particular attention was given to flock- 
ing behavior in migrating birds. The species studied were 
the redwing, starling, grackle, cowbird, crow, mallard, 
black duck, and lesser scaup, with incidental observations 
on a few other species. Individual flocks were recognized 
by peculiarities of behavior. These birds migrated in well- 
organized flocks in which there were more activity and 
more concerted action than are found in non-migrating 
flocks. Uniformity of action seemed to be brought about 
chiefly by means of social facilitation, larger flocks and 
flocks longer in existence having the stronger reactions. 
Flocking reactions were strengthened by vocalization, by 
unified swimming and flight displays, and probably by other 
activities. Certain non-social environmental factors were 
also instrumental in building up flock organization: for 
each species studied there was a certain range of light in- 
tensity through which flocking reactions were most intense; 
there were differences in behavior on clear or partly clear 
days as compared with days of complete overcast; strong 
winds, precipitation, and the presence of predators all 
served to intensify flocking reactions. Judging from the 
behavior of the birds, a drop in temperature attendant 
upon frontal passage did not stimulate migration, but 
cloudy, stormy weather preceding a front facilitated flock 
organization by inducing closer association among the 
birds. No migrations were seen during cloudy weather be- 
fore a front passed, but they regularly took place immedi- 
ately afterward, as well as at other times when there was 
clear sky and flocks were well organized. Observations 
were made of length of stopover periods and conditions 
under which each flock migrated. In all cases birds mi- 
grated when flocks were well organized and flocking reac- 
tions were strong. 99 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


COMPARATIVE METABOLISM OF BLASTOCYSTS, 
EXTRAEMBRYONIC MEMBRANES, AND UTERINE 
ENDOMETRIUM OF THE MOUSE WITH REFERENCE 
TO INTERDEPENDENT METABOLIC ACTIVITIES 
OCCURRING DURING EMBRYOGENY 


(L. C. Card No. Mic 58-1450) 


Raymond Arthur Popp, Ph.D. 
University of Michigan, 1957 


The objectives of this investigation were to study vari- 
ous aspects of the metabolism of early mouse embryos, 
extraembryonic membranes, and uterine endometrium and 
to postulate from these studies possible interdependent 
and interrelated metabolic activities occurring among 
these tissues that may have significance in embryonic de- 
velopment. The nature of the cellular outgrowth arising 
from tissue explants of mouse blastocysts, extraembryonic 
membranes, and uterine endometrium was studied in tissue 
culture. Various media and culture vessels were used in 
an attempt to promote growth of the fastidious blastocysts. 
The results demonstrated that aerobic environments are 
more hostile than anaerobic environments to young em- 
bryos; that the morphogenetic substances, present in vivo 
but apparently absent in vitro, are very labile; and that a 
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dynamic steady state, which governs the oxidation- 
reduction potential, may be an important growth-promoting 
factor in vivo, which has not been duplicated as yet in 
vitro. 

Uniformly labeled glucose (U-glucose-C-14) and U- 
fructose-C-14 were added to the culture media of four day 
old blastocysts, extraembryonic membranes (decidua, am- 
nion, chorion frondosum, allantois, visceral yolk sac, and 
placenta) explanted at various stages of development, and 
uterine endometrium explanted at estrus and also at four 
and one-half days after copulation. The metabolites formed 
from U-glucose-C-14 and U-fructose-C-14 were separated 
into two fractions — an alcoholic extract and an alcoholic 
precipitate. After appropriate pre-treatment the metabol- 
ites in each fraction were separated and identified by two 
dimensional paper chromatography. The radioactive me- 
tabolites were assayed both by autoradiography and with 
the aid of a geiger counter. The identified metabolites 
containing radioactive carbon derived from radioisotopi- 
cally labeled glucose and fructose were lactate, pyruvate, 
succinate, alanine, serine, glycine, glutamate, aspartate, 
proline, histidine, cysteine, and an unknown ninhydrin- 
positive substance. These results were discussed in the 
light of probable biosynthetic pathways. The data indicated 
that mouse blastocysts in vitro metabolized anaerobically, 
whereas all the other tissues demonstrated both aerobic 
and anaerobic metabolism in vitro. The patterns of me- 
tabolism in vitro were used as a basis for postulating pos- 
sible interdependent and interrelated metabolic activities 
occurring among these tissues in vivo. The yolk sac, 
which is vetigial in most mammals, was metabolically 
very active in the mouse even during the later periods of 
gestation and probably contributes significant amounts of 
nutrients for the fetus throughout gestation. It was for- 
merly believed that the yolk sac became physiologically 
vestigial following the development of the chorioallantoic 
circulation. 

The relative quantities of amino acids derived from U- 
glucose-C-14 and U-fructose-C-14 metabolism were very 
different. The data demonstrated that the quantities of 
serine and, usually, glycine synthesized from U-fructose- 
C-14 were relatively greater than those from U-glucose- 
C-14, suggesting the existence of an additional previously 
unrecognized pathway for serine synthesis from a carbo- 
hydrate source. 107 pages, $2.00. 


A STUDY OF BLOOD IODINE AND BLOOD 
SUGAR IN RELATION TO THE DIURNAL 
TEMPERATURE CYCLE OF MALE 
HYBRID FOWL (GALLUS DOMESTICUS) 


(L. C. Card No. Mic. 58-799) 


Carl Richard Reese, Ph.D. 
The Ohio State University, 1952 





Introduction 


The research is particularily concerned with a study of 
the relationship of circulating protein-bound blood iodine 
to the diurnal temperature cycle in male hybrid domestic 
fowl, Gallus domesticus. 

The paper deals specifically with the following topics: 








a. the determination of the diurnal body temperature 
cycle in males of normal mature domestic fowls , 

b. the making of microchemical determinations of blood 
iodine and blood sugar at various periods during the day. 

c. a study of the relationship of blood iodine and blood 
sugar values of these fowls to the diurnal body temperature 
cycle 

d. the modification of the normal physiology of the 
fowl by means of a goitrogenic agent 

e€, a comparison of the blood iodine and blood sugar 
values in the individuals that were modified by the goitro- 
genic agent 

f. a comparison of the body weight and thyroid weight 
of the normal fowl with the body weight and thyroid weight 
of the modified fowl 


Materials and Methods 


Ten hybrid male fowls, the progeny of rose combed 
black Bantam males and Barred Rock females, were kept 
in chicken batteries. The environmental temperatures 
were controlled, and a standard basal ration was fed. 

Rectal temperatures were recorded at two hour- 
intervals over a period of 72 hours. Two series of tem- 
perature cycle determinations were made. A January de- 
termination was made for only normally fed fowls, 
whereas the May determinations included normally fedand 
thiouracil-fed individuals. 

For the types of analyses in this study, it was neces- 
sary to obtain 10 to 12 ml. of blood. This quantity was 
secured by the heart-puncture method. A sharp 1-1/2 inch 
needle was attached to a syringe. The needle was inserted 
into the body cavity just dorsal to the juncture of the ribs 
and sternum. By careful probing, the heartbeat could be 
felt, the heart pierced, and the desired quantity of blood 
drawn into the syringe. 

The blood samples were taken from the fowl at maxi- 
mum (107,2°-107.6°F.), mean (105.8°-106.2°F.) and mini- 
mum (104.2°-105.0°F.) body temperatures. Each blood 
sample was analyzed for inorganic iodine, protein-bound 
iodine (P.B.I), and glucose. The blood iodine fractionation 
technique of Conner, Curtis, Swensen’ was used in making 
the iodine determinations. Blood glucose values were de- 
termined by the colorometric method of Folin and Wu.” 

Nine of the ten fowls used in the temperature studies 
were used in the propyl thiouracil feeding experiments. 
One of the birds became ill and had to be discarded. Five 
birds were used as controls and four as experimental ani- 
mals. The same basal ration was given to all birds. How- 
ever, the experimental birds were fed the basal ration and 
0.1 per cent dry propyl thiouracil. The propyl thiouracil 
was supplied by Lederle Laboratores, Inc., Pearl River, 
New York. In order to determine the effect of propyl thi- 
ouracil on the body weight and thyroid weight of the fowls, 
all the birds were sacrificed at the end of the experiment. 
The thyroid glands of each individual were removed, and 
a wet weight was immediately recorded in milligrams. 
The body weight after bleeding was recorded in grams,, 
and a calculation of milligrams of thyroid gland per 100 
grams of body weight was made. 


Results of Experimentation 


Temperature study. When plotted, the temperature data 
for each bird show definite similar daily periodicities. In 
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order to investigate these more extensively, a bird was 
chosen and a serial correlation was made between Xn and 
Xn+i for each i from 1 to 33. The diurnal temperature pe- 
riod seems to be a little under 12 hours. The correlation 
between measurements 12 hours apart was .72; for meas- 
urements 23 hours apart, it was .73. No other period was 


noted, 


Iodine and blood sugar determinations. Analytical data 





show that the mean of the measurements of blood iodine 
and blood sugar at the maximum body temperature was 
larger than the mean at the minimum temperature in every 
case. The hypothesis of equal means was tested with the 
sign test. This test involved counting the number of times 
out of ten that the high temperature mean exceeded the low 
temperature mean. We can then reject the hypothesis of 
equal means on a significance level of about 2 per cent. 
Thus, we can conclude that the values of the group for each 
of the three variables at maximum temperature are sig- 
nificantly greater than the mean values at the minimum 


temperature. When this test was carried out for the indi- | 


vidual birds, this conclusion was substantiated in a more 
marked degree. 
In summary: The difference in the measurements at 
maximum temperature and minimum temperature is sta- 
tistically significant. It is more pronounced in the case of 
inorganic iodine but less so in the case of blood sugar. 
A statistical study of normally fed fowls compared with 





thiouracil-fed fowls. Table I shows a comparison of two 





groups of birds: one group of five birds fed a normal diet, 
the other group of four birds fed a diet containing 0.1 per 
cent dry propyl thiouracil. The t-test of significance was 
used to test the hypothesis that there is no difference be- 
tween the means of the measurements of blood iodines and 
blood sugar of the two groups of birds. Table I shows that 
the means of the measurements of inorganic iodine, 
protein-bound iodine, and blood sugar are directly related, 
and that the values of the group means for each of the three 


Table I* 


A comparison of two groups of birds: one group of five birds fed a normal diet, the 


other group of four fed a die 


1951. 


’ 


t containing 0.1 per cent propylthiouracil, May 8-July 15, 





Maximum Temperature 


107.2 -107.6°F. 


Mean Temperature 
105.8 - 196.2°F. 


Minimum Temperature 


105.0 - 


104.2°F. 





Normal 
Diet 


0.1 per cent 
Propyl- 
thiouracil 
in Diet 


Normal 
Diet 


0.1 per cent 
Propyl- 
thiouracil 
in Diet 


Normal 
Diet 


0.1 per cent 
Propyl- 
thiouracil 
in Diet 





Inorganic Iodine 








.1164 
4 
.0226 


.1205 
+) 


.0148 








.0940 
4 


.0199 








.0716 


4 








2.203 





Protein Bound Iodine 





Mean 
No, of Meas - 
urements 
Standard 
Deviation 
t 


5 


.0324 





.2472 
4 


.0428 





.1460 


+) 





.1996 


4 





+) 


.0111 





4 


.0300 








2.723! 


.0246 


2.65 T 





Blood Sugar 





Mean 
No, of Meas - 
urements 
Standard 
Deviation 
t 


182.475 
9 


€.0794 





217.584 
4 


8.0211 





168.480 
+) 


7.1242 





206.428 
: 


7.7068 





5) 


5.0703 





191.196 
4 


2.0214 








7,216 


7.580 


14.422 





' Significant at 1 per cent level 
t Significant at 5 per cent level 


“Table prepared by the Statistics Laboratory, The Ohio State University. 

























































































Fig. 1.—The four pairs of curves at the top show a com- 
parison of the diurnal temperature cycle of four pairs of 
fowls. Each pair is composed of a normally fed and a thi- 
thiouracil-fed fowl. 

The pair of curves at the bottom is a composite of the 
four pairs above, This pair of curves was made by plotting 
the mean temperatures, 


variables are significantly greater at the maximum tem- 
perature than at the mean and minimum temperature. 

Effect of feeding propyl thiouracil on the body temper - 
atures. In order to compare the temperature cycle of the 
experimental fowls with the cycle of the controls, a ran- 
dom pairing of the individuals of both groups was made. 
Temperature curves were plotted for each bird and ar- 
ranged in pairs for convenient comparison. The four pairs 
of curves are shown at the top of Figure 1. An examina- 
tion of the curves will show that the temperature of the 
experimental bird is generally lower than that of the con- 
trol. 

In order to get a composite picture of the temperature 
cycle, a group temperature mean was calculated for both 
control and experimental fowls for each 2-hour period, 
These temperature means were plotted, and are shown as 
a pair.of curves at the bottom of Figure 1. This pair of 
curves shows that the mean temperature is lower in the 
thiouracil-treated fowl 30 times out of 36. oe 

These differences in mean temperatures between the 
normally fed control fowl and the thiouracil-fed experi- 
mentals may exist because of the thiouracil treatment. 
Therefore, it seems reasonable to conclude that the feed- 
ing of 0.1 per cent propyl thiouracil with the basal ration 
lowered the body temperature of these fowl. 

The effect of propyl thiouracil on the inorganic iodine, 
protein-bound iodine, and blood sugar. The increase of 
inorganic blood iodine and the decrease in protein-bound” 
blood iodine and blood sugar can be demonstrated by com- 
paring the means of the May determinations of the experi- 
mental birds with the means of the May determinations of 
the controls. This comparison is shown in a histogram 
chart, Figure 2. 

This chart shows that the mean of the measurements of 
inorganic iodine was greater when the fowls were treated 
with thiouracil than when they were fed only the basal ra- 
tion. However, the inorganic iodine level in both the con- 
trol and experimental animals decreases directly with the 
body temperature. 

When fed thiouracil, the birds in every case exhibit 
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Fig, 2.—A comparison of inorganic blood iodine, protein- 
bound blood iodine, and blood sugar in four pairs of fowls 
at three body temperature levels, Each pair is composed 
of a normally fed and a thiouracil-fed fowl. 


lower mean protein-bound blood iodine values than when 
they were fed only the basal ration. It should be pointed 
out again that the protein-bound values vary directly with 
the body temperature. 

The histogram in Figure 2 also demonstrates the fact 
that propyl thiouracil is associated with the decrease in 
the blood sugar values of the experimental fowls. This 
chart shows that the mean value of blood sugar is lower in 
every case in the treated birds than in the normally fed 
controls. Therefore one can infer that the decrease in 
blood sugar is associated with the effect of this goitrogenic 
agent and with body temperature. 

Effect of propyl thiouracil on body weight and weight of 
thyroid gland. In the experiment reported here, 0.1 per 
cent of propyl thiouracil' was given in the feed of the test 
fowls for a period extending from May 8, 1951, to July 15, 
1951. The treated birds all gained weight; the controls 
all lost weight except one bird. The gain in weight of the 
thiouracil-fed birds averaged 300 grams per bird. This 
gain can be accounted for by the fact that there was a de- 
position of subcutaneous fat. The fatty layer was not pres- 
ent in the normally fed controls, and the skin was much 
tougher and darker than in the test fowls fed the goitro- 
genic agent. 

The thyroids of the test fowls were greatly enlarged, 
and thyroid.tissue had become more vascular. The mean 
weight of the thyroids was 329.9 mg. as compared with a 
mean weight of 162.7 mg. in the normally fed controls. 
The thyroid gland weight per 100 grams of body weight in 
the thiouracil-fed fowls was approximately twice that of 
the normally fed control fowls. 











Summary and Conclusions 


The results of this study may be summarized as fol- 
lows: 

1. The body temperature data exhibit definite periodic- 
ities, maxima coming approximately every 12 hours. . The 
correlation between measurements 12 hours apart was .72; 
for 23 hours apart, it was .73. 

2. The means of the measurements of blood iodine and 
blood sugar made at the maximum body temperature were 





significantly greater than those made at the minimum tem- 
perature. The differences are more pronounced in the 
case of inorganic iodine, but less so in the case of protein- 
bound iodine and blood sugar. 

3. The following interrelated effects seem to be asso- 
ciated with feeding 0.1 per cent propyl thiouracil in the 
basal ration: a 

. an increase in inorganic blood iodine 

. a decrease in protein-bound blood iodine 

. a decrease in blood sugar 

. a decrease in body temperature 

. an increase in body weight and thyroid gland 
weight 

4. There is evidence that protein-bound iodine values 
increase in normally fed fowls during the spring months. 

0. There is little evidence of seasonal variation in in- 
organic blood iodine in normally fed fowls. 

6. There is a coordinate relationship between four fac- 
tors, namely, inorganic blood iodine, protein-bound blood 
iodine, blood sugar, and the body temperature of the do- 
mestic fowl. 76 pages. $2.00. 


1, Conner, A. C., Curtis, G. M., and Swensen, R,. E. 
The Determination of the Blood Iodine,” Surgery, 25 (1949), 
pp. 510-17, 

2. Folin, Otto, and Wu, Hsien. *A Simplified and Im- 
proved Method for Determination of Blood Sugar,” J, Biol. 
Chem, 41(1920), pp. 367-73. 
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ANAEROBIC METABOLISM OF 
CRITHIDIA FASCICULATA 


(L. C. Card No. Mic 58-1623) 


Joyce Blicher Schwartz, Ph.D. 
State University of Iowa, 1958 





Chairman: Associate Professor William B. Cosgrove 


All of the members of the family Trypanosoma are 
parasites. The blood stream forms of the mammalian 
parasites differ from the culture forms, but the forms 
found in insect vectors resemble the latter morphologically. 
Crithidia fasciculata is a parasite of anopholine and culi- 
cine mosquitoes. The information available on the aerobic 
metabolism of these organisms is fairly complete, while 
that on anaerobic metabolism is lacking. The investiga- 
tions reported here were undertaken to help complete the 
information available on the effects of anaerobiosis, the 
end-products of anaerobic metabolism and the enzymes 
involved in the formation of these end products. 

The organisms used in this study were grown axeni- 
cally in a defined medium. Microscopic observations 
were made on hanging drop cultures to determine the ef- 
fects of anaerobiosis on motility. The rate of glucose 
utilization anaerobically was measured. Recovery from 
anoxia. was determined as a function of oxygen uptake upon 
return to air. Assays to identify the end-products of an- 
aerobic glucose degradation were performed by chemical 
analysis and a carbon balance set up. The enzymes asso- 
ciated with the formation of these end-products as well as 
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the key enzymes of the fermentation scheme were assayed 
spectrophotometrically. All anaerobic experiments were 
performed in 99.99 per cent nitrogen atmosphere. 

Under anaerobiosis, glucose utilization virtually 
stopped after 1 hour. Motility gradually diminished until 
90 per cent of the organisms were immotile after 4 hours 
of anoxia. Upon return to air, approximately 90 per cent 
of the total number of organisms present regained their 
motility. Oxygen consumption returned to the same level 
as aerobic controls when the organisms were returned to 
air. 

Endogenous sources of energy other than that supplied 
as glucose were absent, or if present, were there in such 
Small quantities as to be undetectable by the methods used 
for analysis. 

Carbon dioxide, lactic acid, succinic acid and ethyl al- 
cohol were produced by the organisms during anaerobic 
metabolism. Three times as much ethyl alcohol as any of 
the other metabolites were produced. 79 per cent of the 
carbons supplied as glucose was recovered. 

Hexokinase, enolase, alcohol dehydrogenase, and 
glucose -6-phosphate dehydrogenase were demonstrated in 
homogenates of the flagellates. Aldolase, phosphohexo- 
kinase and lactic acid dehydrogenase could not be demon- 
strated. Although the homogenates were fortified with 
various metal ions as well as crystalline enzymes in sep- 
arate experiments, no aldolase could be demonstrated. 

34 pages. $2.00. 


A REVISION OF THE SUBFAMILY 
ORTHOCENTRINAE (ICHNEUMONIDAE, 
HYMENOPTERA) OF AMERICA NORTH OF MEXICO 


(L. C. Card No. Mic 58-1929) 


Lois Kathleen Smith, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Roy D, Shenefelt 


The present revision is based on roughly 5000 adult 
specimens, about 400 of them from areas outside of that 
included in the present study. Types of 40 previously de- 
scribed species have been examined. 

Though tiny insects compose it, the small subfamily 
Orthocentrinae is an easily-recognizable group. A brief 
history and a description are given for it. Annotated syn- 
Onymy lists are included under the appropriate names 
(based on the specimens involved where possible). Keys, 
descriptions and illustrations are provided to help identify 
five genera, seven subgenera, eighty-five species, and two 
subspecies. Four of the subgenera, sixty-one of the spe- 
cies, and one of the subspecies are described as new. Two 
species bearing homonyms are renamed. Twelve lecto- 
holotypes are selected from syntype series. In addition, 
several species are discussed which are thus far known to 
the author only through literature. The few hosts known 
are listed. 

A great many, if not most, Orthocentrines from outside 
the area included in the revision will key satisfactorily to 
genus and subgenus. Further studies are needed to show 
the species in common with other areas. . 

415 pages. $5.30. 





SUBMICROSCOPIC ORGANIZATION OF 
MITOCHONDRIA AND NUCLEUS DURING 
SPERMATOGENESIS IN THE GRASSHOPPERS, 
CHORTHIPPUS CURTIPENNIS (HARRIS), 
CHORTOPHAGA VIRIDIFASCIATA (DeGEER) AND 
ROMALEA MICROPTERA (BEAUVOIS). 


(L. C. Card No. Mic 58-1932) 


Chunchinakatte Melkote Srinivas Dass, Ph.D. 
The University of Wisconsin, 1958 











Supervisor: Professor Hans Ris 


A. Mitochondria and nebenkern formation: 

Mitochondria and nebenkern formation during spermio- 
genesis in the grasshoppers Chorthippus curtipennis and 
Chortophaga viridifasciata were studied with the electron 
microscope and Janus green B supravital staining. 

The submicroscopic organization of the mitochondria 
during spermatogenesis is the same as reported in most 
other cells. During spermiogenesis the mitochondria, 
which are distributed in the cytoplasm of the spermatid, 
become localized at one pole of the cell. They merge with 
each other and aggregate to form a spherical nebenkern. 
The individual mitochondrial bodies are at first separated 
by continuous cytoplasmic spaces. As the fusion of mito- 
chondria progresses the peripheral bodies increase in size 
at the expense of the centrally situated one and form a shell 
around the smaller mitochondria. The spherical nebenkern 
gradually organizes into two parts, the mitochondrial sacs, 
on either side of the flagellum. A number of irregular cy- 
toplasmic areas, remnants of the sinuses remain enclosed 
in the mitochondrial sacs. Many of these cytoplasmic 
areas are seen to be continuous with the surrounding cyto- 
plasm. The mitochondrial sacs elongate and form the 
middle piece of the sperm. Cristae are observed in all 
stages of nebenkern development. 

From the electron microscopic observations it appears 
that the classical “chromophobic” part of the nebenkern 

















represents the lumen and the “‘chromophilic” part repre- 


sents the membranes of the mitochondrial bodies. 

The supra-vital staining reaction with Janus Green B, 
shows that the enzymatic activity of the mitochondria is 
maintained at all stages during spermiogenesis and local- 
ized in the membrane systems. The enzyme systems are 
unaltered though there is great change in the morphologi- 
cal organization of mitochondria during spermiogenesis. 
Therefore the unit function is not the individual mitochon- 
drion, but some unit which is probably located in the mem- 
brane system. 


B. Nucleus and Chromosomes: 

Chromosomes in spermatogonial ceils, meiotic pro- 
phase metaphase and during spermiogenesis were studied 
with the aid of the electron microscope in the grasshop- 
pers Chorthippus curtipennis, Chortophaga viridifasciata 
and Romalea microptera. : 

The chromosomes in spermatogonial interphase are in © 
a dispersed state. The nucleus appears filled with a mass 
of fibrils 100 A thick. These fibrils occur in pairs to form 
200 A unit. In prophase the chromosomes are clearly de- 
markated from the surrounding nucleoplasm, They con- 
sist of similar fibrils as seen in the interphase. A simi- 
lar organization was found also in meiotic prophase 
chromosomes. In water treated material the 100 A thick 
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microfibrils in spermatocyte nuclei do not occur in pairs 
but have separated from each other. In metaphase the mi- 
crofibrils are tightly packed and no sheath or membrane 
was noticed around the chromosomes. From the fact that 
microfibrils 100 A thick were universally found it is con- 
cluded that these cunstitute a definite morphological unit of 
chromosomes. 

In early spermatids the chromosomal microfibrils are 
distributed in interphase nuclei and occur in pairs to form 
200 A units. As the nucleus begins to elongate the 100 A 
microfibrils separate from each other, straighten out and 
orientate parallel to the long axis of the nucleus. The 100 
A fibrils at this stage split to form 50 A thick fibrils which 
arrange side by side and thus form sheet-like or membra- 
nous structures. These sheets are at first irregularly 
folded and distributed in the nuclear space. But with the 
elongation of the nucleus they become organized in a very 
orderly manner and parallel to the long axis of the nucleus. 
In the fully formed sperms the nucleus is very compact 
and the membranes or sheets are no longer visible. The 
highly orientated condition of the chromosomal membranes 
agrees with the birefringence and X-ray diffraction data on 
sperm heads. 

Cytochemical studies of the nucleus during spermiogen- 
esis revealed that the non-histone proteins disappear and 
histones are replaced by a basic protein of intermediate 
composition between classical histones and protamines at 
the time the spermatid nucleus starts elongating. This is 


also the stage when the 50 A fibrils are seen in the nucleus. 


The significance of this correlation is not yet understood. 
148 pages. $2.00. 


THE WOOD DUCK, AIX SPONSA (LINNAEUS), 
AND ITS MANAGEMENT 





(L. C. Card No. Mic 58-2111) 


Paul Alva Stewart, Ph.D. 
The Ohio State University, 1957 


A field study of the wood duck was conducted in Ohio 
during the period 1955-1957. In addition, January 2-9, 
1957, was spent at the Savannah National Wildlife Refuge, 
Port Wentworth, Georgia. The objectives were (1) to de- 
termine the relative merits of several different types of 
nesting boxes; (2) to evaluate different nesting sites in re- 
lation to utilization and brood survival; (3) to test methods 
of capturing wood ducks for banding; (4) to seek informa- 
tion on migration and homing behavior by banding all avail- 
able wood ducks; (5) to measure reliability of accepted 
methods of censusing wood ducks; and (6) to gather gen- 
eral information on wood ducks. 

Two hundred and forty-seven boxes of five types were 
erected at random. In 1957, but not in 1956, wood ducks 
showed a statistically significant preference for boxes 
without predator guards. There was no statistical differ - 
ence in nesting success between boxes with predator 
guards and those without. Elliptical entrance boxes were 
used more than other types by starlings and thus were 
made unavailable to ducks. Boxes made from ammunition 
cases with entrance holes in the lids were used less by 
ducks than those with entrance holes in the sides. 

Boxes on small streams were used less by ducks than 





boxes on a large river or lake or onfarm ponds. No dif- 
ference in survival of broods in the different habitats was 
detected, except that smaller broods were observed on 
Alum and Whetstone Creeks, where farmers reported an 
abundance of minks. Observations indicated that there 
were slightly smaller broods on Buckeye Lake than on 
farm ponds and on the Scioto River. 

Wood ducks were readily trapped in small funnel traps 
baited with corn. Incubating females were removed from 
their nests, banded, and returned to their nests without 
any desertions resulting. A total of 610 wood ducks were 
banded. 

Local movements were studied through recovery of 
banded birds and field observations of color-marked birds. 
After leaving the nest, the ducklings’ first movement was 
toward water; the second movement immediately follow - 
ing was toward vegetative cover. At about two weeks of 
age, there was a congregating movement in which two to 
six broods came to occupy the same pond or short section 
of river. When the young became able to fly at about eight 
weeks of age, there was a further congregating movement 
in which ducks traveled as much as eight miles and formed 
flocks of 75 to 150. About the first of October there was a 
radial dispersal of flocks on pond and lake habitats, and 
most of the birds moved on to nearby creeks. Some moved 
several hundred miles. Southward migration started about 
November 1. Adult females returned to the same area and 
nested in successive years. First year females returned 
and nested at or near their hatching places. Males did not 
return to their hatching places or earlier nesting sites. 

Counts of breeding pairs and broods were found to be 
so variable from day to day that no indication of population 
status was obtained. It is suggested that, if used at all, 
river floats and brood counts should be limited to a series 
of river floats made on successive days in late April or 
early May. Nesting box checks in conjunction with roost- 
ing flight counts are recommended, 

Data are presented on body weight, growth rate, body 
temperature, and speed traveled by different means of 
locomotion. 

Of 2,458 banded wood ducks, 63 per cent were shot 
within the first year after banding. The mean annual mor- 
tality rate for all years was 38 per cent. One bird lived 
to age 13-14 years. 372 pages. $4.75. 


GENETIC, SOCIAL AND ECOLOGICAL 
ISOLATING MECHANISMS IN THE PERO- 
MYSCUS TRUEI SPECIES GROUP OF MICE 


(L. C. Card No. Mic 58-1673) 


James Ray Tamsitt, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. W. Frank Blair 


This study deals with the nature of the genetic, social 
and ecological isolating mechanisms displayed by species 
of the Peromyscus truei group of white-footed mice. The 
sibling species comanche, nasutus and truei are included 
in this group and are characterized primarily by the de- 
velopment of larger than average ears and auditory bullae. 
Throughout much of their range these semiarboreal 
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species are restricted to saxicolous situations, and the 
presence of pinon or juniper trees growing in rocky situa- 
tions determines their local distribution. Peromyscus 
comanche, the Palo Duro mouse, is found on canyon floors 
and slopes in associations with juniper in northwestern 
Texas. Peromyscus nasutus, the juniper mouse, and Pero- 
myscus truei, the pinon mouse, are ecologically sumpatric 
over much of their range in New Mexico and other western 
states. 

The relationships within this group of mice have been 
subject to controversy. In 1943 the allopatric population 
known as comanche was described as new, and although it 
was found that comanche could be crossed with nasutus, 
the offspring were only partially fertile. In 1951, however, 
this biological evidence was discounted, and on the basis 
of morphology comanche was regarded as a subspecies of 
nasutus. 

Due to the questionable relationship of coma che to the 
species nasutus and the apparent lack of natural hybridiza- 
tion between the sympatric species nasutus and truei, an 
effort was made to determine the sexual and social isolat- 
ing mechanisms in artificial societies of these forms. Ex- 
periments conducted in a four-compartment cage with 
pairs of mice gave no evidence of social discrimination, 
and in pairing tests to observe mating behavior isolation 
on the behavioral level appeared to be lacking. In the ab- 
sence of other individuals, however, these mice showed a 
tendency for pair formation, and certain responses, such 
as the sequence culminating in copulation, were given only 
to those animals with which they had become familiar, 
whether of their own or another species. The morpholo- 
gical data indicate that comanche and nasutus are more 
closely related than nasutus and truei, and observations on 
mating behavior indicate that the degree of reproductive 
isolation appears to be greater between nasutus and truei 
than between comanche and truei. 

The external and skeletal morphology of field-caught 
parent individuals and their offspring from matings in the 
social tests was studied, and none of these young could be 
definitely identified as hybrid individuals. An examination 
of the baculum revealed no structural distinctions between 
the species, and mechanical isolation due to structural 
peculiarities of the male is unlikely. 

A study of the chromosomes of these mice confirmed 
the number of 48 previously determined for nasutus and 
truei and revealed the same number for the species co- 
manche, The chromosomes of five male hybrids from co- 
manche male and truei female matings were examined, 
but no stages of spermatogenesis were examined which 
could account for the production of inviable sperm in male 
hybrids. In the truei group the structural heterozygosity 
of hybrids may cause genic disturbances which cannot be 
explained on a cytological basis. 

The fertility relations between the three forms show 
that they are of the same sibling status and have diverged 
sufficiently to be only partially fertile together, and sev- 
eral factors appear to be important for the maintenance of 
their specific identity. In the absence of other individuals 
these mice show a tendency for pair formation, and the 
necessity for conditioning of the female to a male partner 
prior to copulation would inhibit random matings with 
stray males. These factors in combination with partial 
ecological isolation may function as the important mech- 
anisms of isolation in this group. 180 pages. $2.35. 
























































DETERMINATION OF FREE AMINO ACIDS 
IN THE DEVELOPING GRASSHOPPER EGG 
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The free (alcohol soluble) amino acids were extracted 
from whole eggs and embryos of the grasshopper Melano- 
plus differentialis at each of 19 selected stages of develop- 
ment, from 1 day prediapause through 15 days postiapause. 
Total free amino acids were quantitatively determined by 
the ninhydrin spectrophotometric method of Troll and Can- 
nan. Seventeen amino acids were identified by paper chro- 
matography. The microgram quantities of 15 of these 
were estimated from maximum color density curves 
obtained with the Spinco Analytrol from replicate determina- 
tions at two concentrations. The deviation from the aver- 
age of ten replicate strips of the means at two concentra- 
tions was less than / 10% at all stages. Proline and 
hydroxyproline were not measured. Replicate determina- 
tions of standard amino acids gave a straight line calibra- 
tion curve. 

A high degree of biological variability was found among 
different lots of eggs. 300 whole eggs contained an average 
of 16.8 micromoles of total free amino acids as DL-leucine 
equivalents one day after being laid. This rose to 129.2 at 
21 day prediapause; 157.8 at 0 day postdiapause; and 
239.0 the day before blastokinesis. For 300 embyros the 
averages were 4.5 micromoles at 15 day prediapause; 

10.8 at 21 day prediapause; 13.6 at 0 day postdiapause; 
and 31.4 the day before engulfment of yolk. The high con- 
centration of free amino acids outside the embryo supports 
the possibility of physical absorption of amino acids with- 
out active transfer. 

The 15 amino acids fell into three groups depending ~ 
upon their quantitative change and the direction of change 
in one prediapause and one postdiapause growth period. 
When ranked according to quantity, histidine, tyrosine, 
cystine, arginine and aspartic acid were found to be pres- 
ent in the largest amounts (ranging from 6.2 to 29.9 mi- 
crograms per yolk of single egg and 0.28 to 1.8 micro- 
grams per embryo) in all stages. Leucine, isoleucine, 
valine, serine and glycine were found to be present in the 
lowest amounts. Methionine, phenylalanine, lysine, gluta- 
mic acid, threonine and alanine occupied a general mid- 
position, 

Despite the relatively constant amount of total free 
amino acids during diapause, chromatographic analysis 
revealed marked changes in amounts of individual amino 
acids, especially those ranking five highest in quantity. 

Possible physiological implications are briefly dis- 
cussed, 78 pages. $2.00. 
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THE TRANSFORMATION OF ENERGY BY 
AN AQUATIC HERBIVORE STENONEMA 
PULCHELLUM (EPHEMEROPTERA) 


(L. C. Card No. Mic 58-1472) 


Francesco Biagio Trama, Ph.D. 
University of Michigan, 1957 


This study deals with the flow of energy through a may- 
fly nymph, Stenonema pulchellum (Walsh). Up to the pres- 
ent time our knowledge of the transformation of energy at 
the aquatic primary consumer level has been based upon 
the study of a single organism, Tubifex tubifex. Actually, 
the diet of the tubificid worms is not strictly of a herbivo- 
rous nature since they feed upon the organic matter con- 
tained in lake or stream mud. This organic matcer is 
largely detritus and, undoubtedly, composed of both animal 
and plant material. The metabolic expenditure by these 
mayfly nymphs was computed from their oxygen consump- 
tion, which was measured in a closed bottle by using the 
Winkler titration. The energy available (actually con- 
sumed) was measured by using a uni-algal culture of 
Navicula minima Grunow labelled with radioactive phos- 
phorus (P**) and by determining the activity imparted to 
the nymphs. Calorific values of the diatoms and nymphs 
of specific length were determined by combustion in a 
semi-micro oxygen bomb. Growth, in terms of calories, 
was computed from the calorific equivalents of nymphs and 
a measurement of linear increase of body length with re- 
spect to time. 

Nymphs ranging in length from 4.0 to 7.0 mm were 
used and were found to contain 79.76% water, 18.98% or- 
ganic matter, and 1.26% inorganic matter. Organic nitro- 
gen was 11.6%, 10.62%, 10.29%, and 8.88% of the dry 
weight for 4.0, 5.0, 6.0, and 7.0 mm nymphs, respectively. 
The biomass of the food organism, N. minima, was esti- 
mated by cell counts. On the average there were 3.25 ~ 
10° cells per mg dry weight, and 62.5% of the dry weigi.t 
was organic. | 

At 20°C the daily calorific intakes were 0.352, 0.467, 
0.806, and 0.864 calories for 4.0, 5.0, 6.0, and 7.0 mm 
nymphs, respectively, and the daily calorific losses due to 
metabolism were 0.107, 0.201, 0.269, and 0.420 calories, 
respectively. It was found that these nymphs required 33 
days to increase their body lengths 1.0 mm. Growth in 
the 33-day period amounted to 2.48, 1.98, and 4.32 calo- 
ries for 4.0-5.0, 5.0-6.0, and 6.0-7.0 mm nymphs, respec- 
tively. 

It was concluded that of the total calories ingested 
46.9% was egested, 38.6% was lost by metabolism, and 
14.5% was stored as growth. The percentage accumulated 
as growth is the gross coefficient of growth and is synon- 
ymous with the efficiency of productivity of the consumer 
level. Respiration with respect to growth amounted to a 
mean of 287%. This would indicate that a respiratory fac- 
tor of 62%, as applied by Lindeman to this level was low 
and may be taken to be minimal. The agreement of the 
gross coefficient of growth as here reported for S. pulchel- 
lum with that estimated by Lindeman (13.3%) for the pri- 
mary consumer level was obviously fortuitous. 

89 pages. $2.00. 




















THE ACARINA OF A HEMLOCK-YELLOW 
BIRCH FOREST FLOOR 


(L. C. Card No. Mic 58-1479) 


John Anthony Wallwork, Ph.D. 
University of Michigan, 1957 


This study investigated population fluctuations, vertical 
and horizontal distribution, and feeding habits, of the mites 
of a Hemlock-Yellow Birch forest floor, at Imp Lake, 
Michigan. Special attention was paid to the role of these 
animals in the selective decomposition of litter material, 
and the interaction between the mites and other components 
of the forest soil eco-system. 

A modification of the Berlese technique for the extrac- 
tion of small arthropods was used. Soil samples, 2 sq. 
cms. in area, and of volume 15 ccs. were subjected to this 
technique, and the data checking the efficiency of this 
method showed that for most of the mite species consid- 
ered, between 85% and 100% of the population was recov- 
ered at the end of 36 to 40 hours. 3 

Other procedures included measuring temperature and 
moisture fluctuations within the soil profile, copper- 
constantin thermocouples and fiberglas units being used. 
In culturing mites in the laboratory, the plaster of Paris 
block method developed by Edwards (1955) was most satis- 
factory. 

The mites were the most abundant mesofaunal element 
in this locality, their numbers far exceeded those of the 
Collembola, pseudoscorpions, spiders, and nematodes. 

Variations in the nature and structure of the soil pro- 
file influenced the distribution of mites. With regard to 
temperature and moisture fluctuations, behaviour under 
experimental conditions was correlated with the distribu- 
tion of field populations. Most species showed a low toler- 
ance to dry conditions, but moisture only acted as a limit- 
ing factor in the upper portions of the litter. The two 
principle temperature responses were (1) an avoiding re- 
action and, (2) a conditioning response, which was difficult 
to distinguish from heat torpor in many cases. 

Both vertical and horizontal distribution of the mites 
were influenced by food habit. Aggregations formed dur- 
ing summer and winter were largely due to localizations 
around food supply. Temperature changes were more ef- 
fective in winter, when some movement of individuals from 
litter to humus was a response to unfavourable tempera- 
ture conditions in the litter. 

Extremes of temperature acted as limiting factors for 
population size. The population fluctuations and age class 
distribution through the year were influenced by tempera- 
ture conditions, although this effect was offset in several 
cases by the migratory powers of the mites. 

Factors producing mortality included the predatory ac- 
tivities of other mites, pseudoscorpions, spiders, and in- 
sect larvae; fungal infections; fungal capture; high tem- 
peratures and low moisture conditions. 

Four groups of soil mites were represented in collec- 
tions; Oribatei, Mesostigmata, Trombidiformes, and 
Acaridiae. 74 genera were present, of which 45 belonged 
to the Oribatei, 14 to the Mesostigmata, 13 to the Trom- 
bidiformes, and 2.to the Acaridiae. The dominant species 
was Oppia neerlandica, frequently occurring species in- 
cluded Peloribates sp., Scheloribates pallidulus, Brachy- 
chthonius lapponicus, Phthiracarus borealis, Mesoplo- 
phora pulchra, Asca sp., and Gamasolaelaps sp. 
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A comparison with other studies of this type, showed 
that the Hemlock-Yellow Birch forest floor supported a 
larger mite population than many other localities. 

Feeding studies showed that a variety of litter and 
humus materials was consumed by various species. all 
Stages of organic decay, from fresh plant tissue to fine 
humus particles, provided food for some species of 





mite, The significance of this group of animals in the 
decomposition process lies, therefore in their selective 
effect. But caution must be exercised in considering 
this in quantitative terms. An assessment of the rela- 
tive importance of each species and stage as agents in 
litter breakdown is a prerequisite. 

199 pages. $2.60. 
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CORRECTIONS 


These are noted by page number, column, author’s last name, and line number. Corrections are double 
underscored. 


VOLUME XVII 


p 446/ col 1/ heading/ McEwen 

l, 2. . . (QCDOCOILEUS VIRGINIANUS) . 
p. 451/ col 1/ Author Index 

1. 73 (Odocoileus Virginianus) . 


p 449/ col 3/ Author Index/ Floyd 
1. 1 Liquid-vapor . . . [letter v was incorrectly capitalized] 








p 907/ col 2/ heading/ Strycker 

1, 1...ADDITION OF GRIGNARD... 
p. 711/ col 1/ Author Index 

1, 27...of Grignard... 


p 708/ col 1/ Author Index/ Hemstreet, Jr. 
1, 50... temperature Hall effect . . . [letter H should be capitalized] 


p 1013/ col 2/ heading/ Schmieder 
l. 4 Frederick Julius Schmieder 


p 1167/ col 1/ Author Index 
1, 24 SCHMIEDER, Frederick Julius 


p 1164/ col 2/ Author Index/ Fritz 
1, 23 FRITZ, Charles Gerhard. 


p 1470/ col 2/ Smith 
p 1471/ coll 
[Please find complete abstract on p 2288] 


p 2102/ col 1/ Author Index/ Aldrich, Jr. 
1. 21 [Page number should be 1884] 


p 2418/ col 1/ heading/ Gorton 

1. 4 Bert SoRelle Gorton [letter R should be capitalized 
-p 2726, col 2/ Author Index 

1, 53 GORTON, Bert SoRelle 


p 2654/ col 1/ heading/ Baker 

1. 4 Saul Phillip Baker, M.D., Ph.D. [Author advises M.D. should be used] 
p 2724/ col 1/ Author Index 

1. 62 BAKER, M.D., Saul Phillip 


p 2867/ col 1/ 73/ Finler 
13... differential methods... 


p 2960/ col 2/ heading/ Scanlan, Jr. 
1. 7 Supervisor: B. H. Jennings 











VOLUME XVIII 


p 135/ col 1/ 75/ Livingston 
1, 3/4 [Author advises change] .. . and (3) “graduate study.” 


p 143/ col 2/ 176, 7, 8/ Zaleski 
[Author advises that abstract sent to us for publication lacked material. The last three paragraphs 
should read as follows. | 

In 61 per cent of the Pennsylvania schools, interscholastic athletics were administered as part 
of the total physical education program and in the remaining schools, as separate and distinct from 
physical education. The primary reason for emphasis on interscholastic athletics among the 115 
schools was community enthusiasm. Efforts to broaden the sports program and to educate the 
public to athletic programs held within educationally desirable bounds were discouraging in 
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VOLUME XVIII Continued) 


communities with below-average cultural levels. To sponsor the most popular school activity pro- 
gram in a region where it must be largely self- et etelanti the schools relieved the inherent finan- 
cial burden through gate receipts. 

The data collected in this study indicate that the standards recommended in the Educational 
Policies Commission checklist are attainable in the administration of school athletic programs 
because a sizeable number of the schools studied have substantially implemented the reconimended 
practices. The data also indicate that the checklist is discriminating in its operation in separating 
schools on a continuum from poorest to best. 

Recommendations were made which, if adopted, would make available to administrators practic- 
able assistance for the improvement of interscholastic athletic programs by attacking the basic 
problems of organization and community relations. 


p 650/ col 2/ 74/ Antonelli 
l. 1 The percentages of thema inthe... 


p 971/ col 1/ 76/ Trotter 
1. 4... Of more public services... 


p 1386/ col 2/ Post 
1. 18 [Library of Congress number should be Mic 58-4823] 


THE SYNTHESIS OF 4-ISOPROPYL-1- 
METHYLBICYCLO[3,1,0]-3-HEXENON-2 


(Publication No. 20,467) 


Howard Edward Smith, Ph.D. 
Stanford University, 1957 


The structure of umbellulone (I) has been confirmed by 
the unambiguous synthesis of an isomer, 4-isopropyl-1- Il 
methylbicyclo[3,1,0]-3-hexenon-2 (I), which contains the 
same chromophoric system and has an ultraviolet absorp- For the preparation of 4-isopropyl-1-methylbicyclo- 

: [3,1,0]-3-hexenon-2, diazomethyl isopropyl ketone was 
condensed with methyl methacrylate to give after thermal 


decomposition of the intermediate pyrazoline a mixture of 
cis and trans-2-isobutyryl-1-methylcyclopropanecarboxylic 
acid methyl esters. This mixture was hydrolyzed with 

0 . alkali to a syrupy mixture of cis and trans-2-isobutyryl-1- 


methylcyclopropanecarboxylic acids from which the trans 
isomer separated as a crystalline solid. After structure 
proof by oxidation to the known trans-1-methyl-1,2-cyclo- 
propanedicarboxylic acid, trans-2-is sobutyryl-1-methyl- 
cyclopropanecarboxylic acid was converted via reaction 
tion spectrum practically identical with the anomalous ab- of its acid chloride with dimethyl] cadmium to trans-1- 
sorption spectrum reported for umbellulone(AA +29 216 mu, acetyl-2-isobutyryl-1-methylcyclopropane which on treat- 
262, sh. 320). The synthetic material is also a reference ment with dilute alkali underwent aldol cyclization via the 
material for the investigation of the mechanism of the cis diketone to yield 4-isopropyl-1-methylbic¥clo[3,1,0]- 
thujone-isothujone transformation and an intermediate in a 3-hexenon-2. 97 pages. $2.00. Mic 57-2355 
synthesis of copaene (III). 














